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Abstract
The research has explored consumers' sensory perceptions 
of fat in food; and home-makers' beliefs about fat in food 
in the context of food choice. Current nutritional advice 
to reduce fat consumption to an eventual 30% of energy 
intake [COMA 1984] represents a proposal for significant 
alteration in food behaviour. In this context the ways in 
which consumers think about and perceive fat in food were 
specifically investigated, to provide a better 
understanding of factors which determine its high level of 
consumption in .the British diet. A limited number of 
issues which transcended disciplinary boundaries were 
investigated, to provide a realistic account of consumer 
decision making in relation to fat in the diet. An 
explanatory model has been proposed.
The importance of the taste and perception of fat in food 
were investigated through a series of sensory evaluation 
trials. These explored consumers' ability to perceive 
differences in invisible fat content among samples of 
common meat products. A further study, based on fifty 
in-depth interviews and a subsequent questionnaire survey, 
explored belief and values in relation to fat in food, 
amongst home-makers in the Borough of Guildford.
In general, consumers were not interested in the fat 
content of foods, but were interested in the relative 
palatability or taste of foods containing varying levels 
of fat. Some findings on the nature of food choice in 
relation to fat confirm those previously reported in 
respect of: women's concepts of health [Calnan 1986, Pill 
and Stott 1985]; nutritional awareness and knowledge; 
concern with weight gain; some beliefs about the health 
value of some foods; [BNF 1985; Woodward 1974; Fallows 
1985; Amos 1986; Hunt et al 1987]. The original findings 
presented in the explanatory model show the relative 
importance of the following frames of reference: 'health',
'price', 'status1, 'preference1, and 'convenience' for
food choice in relation to fat. 'Price' , 'health' and 
'preference' were the most significant in relation to 
beliefs about food in this context. The concepts of 
'health' used by women in this context were 'avoiding 
CHD' , 'avoiding obesity' and 'staying well'. Tentative 
findings show the proportion of respondents who used each 
concept of health and described behaviours perceived to 
promote health in terms of diet.
It is concluded that the findings provide an understanding 
of the nature of food choice in relation to fat. The 
proposed explanatory model might successfully inform 
strategies in health education designed to facilitate the 
significant dietary change recommended in respect of fat.
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A povre wydwe, somdeel stape in age 
Was whilom dwellyng in a narwe cotage,
Bisyde a grove, stondynge in a dale.
This wydwe, of which I telle yow my tale,
Syn thilke day that she was last a wyf,
In pacience ladde a ful symple lyf,
For litel was hir catel and hir rente.
By housbondrie of swich as God hire sente 
She foond hirself and eek hir doghtren two.
Three large sowes hadde she, and namo,
Three keen, and eek a sheep that highte Malle. 
Ful sooty was hire bour and eek hir halle,
In which she eet ful many a sklendre meel.
Of poynaunt sauce hir neded never a deel.
No deyntee morsel passed thurgh hir throte;
Hir diete was accordant to hir cote.
Repleccioun ne made hire nevere sik;
Attempree diete was al hir phisik,
And exercise, and hertes suffisaunce.
The goute lette hire nothyng for to daunce,
N'appoplexie shente nat hir heed.
No wyn ne drank she, neither whit ne reed;
Hir bord was served moost with whit and blak, - 
Milk and broun breed, in which she foond no lak, 
Seynd bacoun, and sometyme an ey or tweye;
For she was, as it were, a maner deye.
G. Chaucer.
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INTRODUCTION TO PART A
Since the 1950's a number of epidemiological and metabolic 
studies on populations of men at risk from coronary heart 
disease, in affluent western nations, have linked dietary 
fat with blood cholesterol levels and thereby with the 
aetiology of coronary or ischaemic heart disease, 
(CHD/IHD) [Keys 1956, Keys 1970, Shaper 1977, World Health 
Organisation (WHO) 1982a, Office of Health Economics (OHE) 
1982].
There is now a consensus of medical opinion [WHO 1982a, OHE 
1982, Department of Health and Social Security (DHSS) 1981, 
Committee on Medical Aspects of Food Policy (COMA) 1974, 
COMA 1984, National Advisory Committee for Nutrition 
Education (NACNE) 1983, Royal College of Physicians/British 
Cardiac Society (RCP/BCS) 1976], that the epidemiology of 
CHD is multifactorial and that the presence of one or more 
of the identified risk factors (Table 1.0) tends to 
increase an individual's chance of suffering from this 
disease. Raised blood cholesterol has been identified as a 
principal risk factor [OHE 1982] in the aetiology of the 
disease. Two other principal risk factors have been 
identified from a list of ten 'characteristics and habits' 
[OHE 1982] as shown in Table 1.0. These are cigarette 
smoking and raised blood pressure. Cigarette smoking is 
considered by some authorities to have the stronger 
causative link [WHO 1982a, OHE 1982, DHSS 1981, RCP/BCS 
1976, Rose 1970, Rose et al 1980]. The multifactorial 
nature of the disease has been underlined by the recent 
findings of the 'multifactorial intervention trials' which 
were conducted during the 1970's in seven centres in Europe 
[WHO (1974) (1980) (1982b) (1983)], Norway [Hjermann et al,
1981], and the USA [Multiple Risk Factor Intervention Trial 
(MRFIT) 1982] and are discussed later.
As can be seen from Table 1.0, a number of identified risk 
factors relate to food consumption behaviour. After
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considering the epidemiological evidence, medical 
practitioners, nutritionists and health educators in 
several western countries have formulated 'dietary 
recommendations' or 'guidelines' and are proposing that 
these be adopted by members of 'at-risk' groups in 
respective populations. In the U.K. the long-awaited 
[Turner 1980, Whitehead 1978, Nutrition and Food Science 
1978, Morse 1978, Hollingsworth 1979, Passmore et al 1979, 
Mann 1979] national nutrition policy and dietary guidelines 
have been recently published by the Committee on Medical 
Aspects of Food Policy [COMA 1984].
The most important of the dietary guidelines, in terms of 
this research, is the recommendation that the amount of fat 
in the average British diet should be reduced [COMA 1984]. 
This research takes as its starting point the 
recommendation to reduce fat consumption and attempts to 
elicit consumers' ideas and motivation, in relation to fat 
in the diet. The aim is to understand the ways in which 
health educators might effectively persuade consumers to 
limit their fat consumption to the proposed eventual 30% of 
energy intake, [NACNE 1983, COMA 1984]. Consequently, to 
establish the context for this research, Part A presents 
relevant background material.
This includes a review of the evidence for a causal link 
between dietary fat and the incidence 1 of CHD; an 
examination of the composition of the national average 
British diet with particular reference to sources of 
dietary fat; the evolution of a food and health policy for 
the UK; and the nature of the determinants of food 
consumption behaviour.
- 4 -
CHAPTER 1- EVIDENCE FOR A CAUSAL LINK BETWEEN DIETARY FAT
AND CHD.
1.0. Introduction
In reviewing the evidence for a causal link between dietary 
fat and the incidence of CHD, it is relevant to examine the 
following
1 . the nature of coronary heart disease;
2. the death rates from CHD in Great Britain and 
throughout the world;
3. the research evidence which has linked dietary fat 
with the incidence of this form of heart disease;
4. the views of some dissenters to the 'diet-heart' 
hypothesis.
These topics are therefore addressed in this first chapter.
1.1 The Nature of Coronary Heart Disease
'Coronary Heart Disease' is a general term used to describe 
the diseases of the coronary arteries which carry the blood 
supply and therewith essential oxygen to the heart. The 
nature of the disease can best be understood from the 
following quotation
"Anything which interferes seriously with the normal 
flow of blood through the coronary arteries, impairs 
the nutrition of the heart and reduces the efficiency 
of the heart as a pump. By far the most important 
cause of reduced coronary blood flow is atheroma of 
the coronary arteries with consequent narrowing of 
the bore of the arteries, the lumen. The patches 
consist partly of deposits of lipids (fatty materials 
including cholesterol) and partly of dense scar 
tissue. There may be many such patches; they form and 
grow slowly and so are increasingly common and large 
in middle and old age. By severely narrowing the
- 5 -
lumen of coronary arteries, atheroma can reduce 
considerably the blood supply to the myocardium. 
Thrombosis (formation of a blood clot) is liable to 
occur over a patch of atheroma and completely block 
the artery. These changes in the coronary arteries 
give rise to three forms of coronary heart disease 
sudden death, acute heart attack ('myocardial 
infarction') and angina pectoris ('angina')........
...By the age of 40, nearly all men and women in this 
country have some patches of atheroma on the coronary 
arteries, but the patches are often too small to 
interfere seriously with the blood supply to the 
heart and are detected only at post mortem 
examination of people dying of other causes. Coronary 
heart disease develops only in individuals with large 
patches of atheroma or superadded thrombosis, 11
[DHSS 1981 ] .
Accordingly the disease is classified among several 
diseases 'of the circulatory system', in the International 
Classification of Diseases, ICD. The classification 
presented here in Table 1.1 is contained in the ninth 
revised edition of the ICD [1976].
Table 1.1 International Classification of Diseases. 9th 
Revision, 1976.
ICD Number Description
410-414
410
411
412
413
414
Ischaemic Heart Disease
Acute myocardial infarction
Other acute and sub-acute forms of IHD
Old myocardial infarction
Angina Pectoris
Other forms of chronic IHD
The ICD has undergone several revisions since 1950, which 
can obscure attempts to understand the changes in death 
rates from CHD. This is because the diseases falling into 
the category have been recoded or reclassified. This 
occurred in 1968. Hence there are two different 
classifications currently in use and used in the data
- 6 -
presented here and elsewhere. The current definition of 
the disease is 'Ischaemic Heart Disease' [ICD 9, 410-414]
(Table 1.1), and this is thought to bear closest 
resemblance to the pre-1968 category [ICD 7, 420-422.1],
'Arteriosclerotic Heart Disease' or 'Coronary Heart 
Disease'.
As a result of the slight confusion arising from the 
changes in the ICD system, the terms IHD and CHD tend to be 
used interchangeably and, in general terms, are considered 
to be more or less synonymous [COMA 1974].
1.2 Death Rates From Heart Disease
1.2.0 International League Table for CHD
As shown in Figure 1.0 death rates from CHD in Scotland are 
the highest in the world [WHO 1984] whereas those in 
England and Wales rank about seventh in the world 'league 
table' for CHD. Since 1974/75 Scotland has moved from 
second to first position in this particular table, (Fig. 
1.1). Glasgow now has the dubious distinction of 'world 
capital for cancer and heart disease' [WHO 1985].
1.2.1 Mortality Rates In Great Britain
As indicated by Fig. 1.2 more than one death in every three 
in England and Wales is caused by some type of circulatory 
disease, (ICD 390-459), and of these 80% are attributable 
to Ischaemic Heart Disease, IHD (ICD 410-414). 28% of all 
deaths in all age groups in Great Britain are caused by 
this disease. In the 45-55 years age group, this figure 
rises to more than 40% i.e. two out of every 5 deaths in 
this age group are attributable to IHD. Among the wider 
group of men aged 40-75 years, one in three deaths are due 
to IHD. (Fig 1.3).
The fatality rates for both sexes increase proportionately 
with age. For example, the mortality rate for males aged
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Figure 1.2 Deaths From Principal Causes: GB: 1985
CHD 28% Other Circulatory 
Diseases 21%
Diabetes
Other Causes 
20%
Accidents 
. 6%
Malignant 
Neoplasms 24%
Source: Office of Population Census and Survey OPCS Monitor 
March 1986
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Figure 1.3 Mortality from CHD as a Percentage of all
Deaths in Selected Age Groups, Males, Females, 
England and Wales
Percent
■  Males 
H  Females
3 0 -- 3 b -  4 0 -  41)- !»()- i>'j- 0 0 -  0 0 -  ,(J- i b -  0 0 -  0 0 -  0 0  - 00
A(|L‘ ( ill)ll|)
Source OHE 1982
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75-84 years is approximately double that for the preceding 
ten year age group. However, deaths from the disease which 
occur before the age of 65, account for one quarter of all 
deaths from IHD. Death rates from IHD among women are lower 
than among men: for example, for every three famale deaths 
across all age groups there are four male ones. However, in 
the under 65 age group, this ratio changes to three female 
deaths for eleven male ones, (1982). The high death rate 
among the 45 to 65 age group occurs at a time when the age 
structure of the population is changing and the proportion 
of elderly people is increasing, (Figures 1.4 and 1.5). As 
well as the variation among the sexes, regional variations 
can be seen when death rates in Scotland are compared with 
those in England and Wales and when mortality figures from 
individual health authorities are compared.
1.2.3 Social Class Distribution of CHD
Recent occupation-based analysis of data from the Whitehall 
study of civil servants has shown that there is also a 
significant difference in the CHD death rates among the 
social classes [OHE 1982, Rose and Marmot 1981]. The data 
has shown that the
"standard mortality rate for the unskilled classes 
was 26% greater than for the professional 
groups", [Rose and Marmot 1981].
As is pointed out, what this shows is
"contrary to the popular opinion that the disease is 
relatively more common among the more affluent 
classes within British society", [Rose and Marmot
1981].
CHD was originally prevalent among the upper social classes 
[Rose and Marmot 1981] whom, it was thought, were consuming 
an 'affluent' diet of energy-rich food. Marmot et al [1978] 
have shown that the social class distribution of CHD is 
changing:-
"whereas in 1931 and 1951 heart disease was more 
common in men of social classes I and II, by 1961 it
16o
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was more common in men of classes IV and V" (England 
and Wales)
and further they refute the suggestion that this change 
reflects the consumption of a more affluent diet by the 
members of social classes IV and V:-
"the worsening mortality of classes IV and V is 
correlated with relatively more smoking, a higher 
consumption of sugar and lower consumption of 
wholemeal bread in these classes. There was no 
correlation between change in heart disease and the 
change in social class pattern of fat consumption" 
[Marmot et al 1978].
It is, however, true that it is more common among the more 
'affluent' nations of the world (Figures 1.0 and 1.1) and 
this is how it came to be known as one of the 'diseases of 
affluence' along with various forms of cancer and diabetes 
mellitus, which are also shown to be major causes of death 
in this country (Figure 1.2).
1.2.4 Difficulties in the Interpretation of Data For CHD
In addition to the potential for confusion arising from the 
reclassification of the ICD, evaluation of the trends of 
heart disease mortality .are complicated by other factors. 
CHD was apparently rarely known and little recorded at the 
start of this century [DHSS 1981]. Since then it is 
possible that there might have been variations in the 
accuracy with which cause of death has been diagnosed and 
recorded on death certificates over the century [OHE 1982]. 
Indeed, with the improvements in medical knowledge, 
standards and medical technological innovations, it is to 
be expected that diagnoses in 1985 would be more accurate 
than those in the earlier part of this century. The data 
presented here therefore, take 1950 as a starting point.
1.2.5 Changes in Mortality Rates For CHD Over Time
The percentage change over time in death rates from CHD
-  14 -
among the different male and female age groups within the 
British population are shown in Figures 1.6 and 1.7 and in 
Tables 1.3 and 1.5 (Appendix 1).
1.2.5.1 Trends in Death Rates Among British Males
As can be seen from Figure 1.6, the death rate from CHD has 
increased sharply since 1950 among males in the age group 
35-44 years in England and Wales. A similar although less 
pronounced percentage rise took place among the males aged 
45-54, whereas among the older men, 55-64 years, a gradual 
rise can be seen to have occurred. Amongst the two younger 
age groups the death rate has been falling since the early/ 
middle 1970's and amongst the older group it has declined 
since the early 1980's.
A similar pattern can be seen amongst Scottish males. The 
death rate from CHD rose sharply amongst the younger men, 
(35-44, 45-54 years), peaking in the early 1970's and has 
since declined. The death rate fell temporarily during the 
late 1960's, a fall which is thought by some authors to be 
attributable to changes in the ICD system of classifying 
the disease in question [OHE 1982]. Whatever reasons maybe 
found to explain this fall, its transient nature is 
certain. The following years show the rise in this death 
rate until it peaked in the early yea^s 1970's for all 
three age groups.
Although the pattern of rising and falling death rates is 
similar among each group of males, it should be noted that 
the Scottish males have been and remain at higher risk from 
CHD than their English or Welsh counterparts. Mortality 
rates are higher in Scotland than in England and Wales 
(Appendix 1). For example, the highest rate shown on Figure 
1.7 for the Scots in the 35-44 age group was 95 per 100,000 
in 1973, whereas for the English and Welsh males the 
corresponding figure was 67 per 100,000 in 1971. The figure 
for the English and Welsh men represented a bigger 
percentage rise since 1950 than did the figure for the
-  15 -
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Scottish men. This is because mortality rates from the 
disease are and have been significantly higher in Scotland.
1.2.5.2 Trends in Death Rates among British Women
The picture among women in England and Wales follows a 
similar pattern to that for the men. It is, however, less 
pronounced and the mortality rates are lower among women. 
In England and Wales, among the younger women in the age 
group 35-44, the data shows that there was an initial rise 
in CHD mortality, a slight dip/fall in the early 1970's, 
followed by a peak in the period 1973-75 and there has been 
a decline ever since. The rising death rate from the 
disease was less pronounced among the women aged 45-54. 
This has peaked in a similar way and is now declining. The 
death rate among the older women, aged 55-64, has 
fluctuated and has remained less than it was in 1950. 
However, the fluctuation did follow a pattern similar to 
that observed for the other age groups.
A different picture can be seen among Scottish women. The 
dramatic rise and fall which has been seen in the younger 
groups of men and English and Welsh women is not found 
among the younger Scottish women, but data for the middle 
age group, 45-54 years, exhibits this pattern. Mortality 
rates did fluctuate among the younger and older women but
the most noticeable changes were among these middle aged 
Scottish women.
1.2.5.3 Unexplained Fluctuations in the Death Rates in 
Britain
The apparent dip in mortality rates in the late 1960's/ 
early 1970's is not adequately explained, as has been 
indicated. Some authors suggest that is could be
attributable to adjustments in the classification of
diseases under the ICD, which occurred in 1968. However, 
this temporary dip did not appear in the same year for all
age groups for men and women, as shown in Figures. 1.6 and
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1.7. It was, for example, in the case of the English and 
Welsh females aged 35-44, delayed until the early 1970's. 
For most other groups it appeared in the late I960's. This 
suggests that the re-classification of the disease was not 
the only explanation.
What is clear, however, is that the mortality rates from 
CHD are falling. Some authors have speculated, [Stallones 
1980], that this decline may be part of a periodic pattern 
or cycle, whereby the mortality rate fluctuates on a 
cyclical basis and that this occurs naturally over time. 
Death rates from CHD have only been reliably calculated 
since 1950, [OHE 1982, Stallones 1980]. This can be
considered to be a fairly short time. So it seems possible 
that these data may show only part of a cycle and that had 
the data been collected over a longer period, the pattern 
might have been fully revealed. However, this remains only 
one possible unconfirmed explanation.
Another possible explanation is that during the 1970's 
improvements in medical care, both in terms of early 
diagnosis and successful treatment of the various
manifestations of the disease, contributed to the decline. 
Changes in risk factors among the population are cited as 
another possible explanation, [Stallones 1980]/ but it does 
not appear that lifestyle changes were made amongst the 
British population on a scale large enough to guarantee the 
observed decline in the death rate from CHD at that time.
In the US the decline in the death rate from the disease 
had started earlier than that observed in Britain.
Consequently in 1978 at a conference convened by the US
National Heart, Lung and Blood Institute [Cottrell 1984] 
delegates discussed the reason for the decline and
apparently concluded that:-
"the decline was 'real and not a result of artefacts 
or changes in death certificate coding' and that
both primary prevention through changes in risk
factors and fundamental and clinical research leading 
to better medical care, probably have contributed to,
-  19 -
but do not fully explain, the decline" [Havlik and 
Feinleib 1979]. [OHE 1982]
Concern about the reasons for the declining death rates
should not obscure the fact that the CHD morbidity and
mortality rates do remain high in absolute terms.
Consequently, it does not seem unreasonable that as a
nation we should attempt to modify our behaviour in certain
ways if it seems likely that in so doing we can extend life
expectancy and avoid CHD.
1-3 Diet and Coronary Heart Disease: Relationships
A number of different types of studies have been undertaken 
since the beginning of this century, which have either 
tried to examine the role of the diet in the aetiology of 
CHD, or the findings of which can be cited to substatiate 
particular arguments in this context.
These include animal studies [Anitschow 1933, Truswell
1976, Stamler 1977, Glueck and Connor 1978, Carruthers 
1980]; metabolic studies in humans [Beveridge et al 1955, 
Connor et al 1961a, 1961b, Connor et al 1964, Kannel and 
Gordon 1970, Truswell 1976, Glueck and Connor 1978, 
Carruthers 1980, Sinclair 1980, Connor 1980]: studies of 
vegetarians and 'primitive' peoples [Keys 1970, Truswell
1977, Glueck and Connor 1978, Carruthers 1980, Sinclair 
1980]: studies of migrants [Keys et al 1957, Keys et al
1958, Kato et al 1973, Shaper 1977, Turner 1980]: 'between
population studies' [Keys 1970, Glueck and Connor 1978, 
Turner 1980]; 'within homogeneous population studies' [Keys 
et al 1957, Stamler 1960, Kannel and Gordon 1970] and 
latterly the multifactorial intervention trials taking 
place within homogeneous populations and some of which were 
subsequently aggregated to give international comparisons 
from five countries [Rose et al 1970, WHO 1974, Rose et al 
1980, WHO 1980, Hjermann et al 1981, MRFIT 1982, WHO 
(1982b) (1983)].
In examining the controversial role of diet in the
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aetiology of CHD, the majority of these studies have 
focused upon the relationship(s) between ingested fat and/ 
or cholesterol, cholesterol levels in the blood, and 
incidence of CHD in the population under scrutiny. Some 
studies also focused upon the relationship between the 
fatty acid composition of dietary fats and the incidence of 
CHD in respective populations. Fats which are derived from 
animal sources tend to contain large amounts of saturated 
fatty acids, whereas those from vegetable sources tend to 
comprise unsaturated fatty acids.
1.3.1 Animal Studies
The early animal studies at the start of this century 
tended to examine the link between dietary cholesterol, 
plasma cholesterol and the development and regression of 
experimental atherosclerosis. It has been shown that in 
experimental animals such as rhesus monkeys, [Stamler
1977], pigs and rabbits, a cholesterol-rich diet can induce 
atherosclerosis and that a cholesterol-free diet can 
subsequently reverse the process [Anitschow 1933, Truswell 
1979, Glueck and Connor 1978, Turner 1980, Carruthers 
1980]. However, such evidence cannot be directly related to 
processes occuring in humans and so a number of metabolic 
studies in humans have been undertaken [Beveridge et al 
1955, Connor et al 1961a, 1961b, Connor et al 1964, Kannel 
and Gordon 1970, Truswell 1976, Shaper 1977, Glueck and 
Connor 1978, Turner 1980, Connor 1980].
1.3.2 Human Metabolic Studies
The human metabolic data tends to indicate a similar 
pattern to the animal studies and a concept of 'dietary 
threshold' for cholesterol has been advanced [Marmot et al
1978]. This is thought to be a:
"threshold of cholesterol intake above which no 
simple linear effect of diet on serum cholesterol 
levels is exerted and that many subjects in 'western 
industrialised' communities ingest dietary
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cholesterol above this threshold" [Glueck and Connor
1978].
In addition some authors maintain that dietary cholesterol 
in humans does have a decisive effect upon blood
cholesterol levels [Connor et al 1964, Truswell 1976, 
Turner 1980]. However, the picture is not simple. Genetic 
factors can be seen to provide us with exceptions. There 
are groups of people for whom the link between dietary and 
blood cholesterol levels is not readily understood or 
demonstrated. Well known cases are, of course, the Masai 
tribespeople of East Africa, the Gauchos in South America 
and the Eskimos in North America, [Truswell 1976, Glueck
and Connor 1978, Sinclair 1980]. The diets of these groups
of people can be shown to derive mainly from animal sources
and to contain high levels of cholesterol and yet these 
people apparently tend to maintain low plasma cholesterol 
levels [Sinclair 1980]. This may be related to genetically 
controlled factors in these people, which moderate their 
own bodily mechanisms controlling the production of 
cholesterol. It is postulated that the bodily mechanisms 
controlling the production of cholesterol may be more 
sensitive to the levels of cholesterol in the blood than 
those of people from industrialised countries [Truswell,
1977, Glueck and Connor 1978]. This possibility remains a 
subject of discussion and experimentation [Glueck and 
Connor 1978, Sinclair 1980].
1.3.3 Epidemiological Studies
1.3.3.1 Migrants
Epidemiologists who were aware of differences in the 
incidence of CHD mortality between different countries 
carried out a number of studies looking at the link between 
diet and disease in migrant subjects [Keys et al 1957, Keys 
et al 1958, Kato et al 1973, Shaper 1977, Glueck and Connor
1978, Turner 1980] . Of particular interest were those 
people migrating from a country with a low incidence of CHD 
mortality to one with a correspondingly high incidence.
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Keys et al carried out a study of Japanese living in Japan 
and migrant Japanese living in Hawaii and California, where 
they were thought to be at high risk for CHD [Keys et al 
1957, Keys et al 1958, Kato et al 1973]. Although the work 
has been subsequently criticised and alternative causal 
relationships proposed [Stamler 1960], the study 
demonstrated that the migrant Japanese men had a 
considerably higher prevalence and incidence of CHD 
mortality than indigenous Japanese men. The migrant 
Japanese were found to consume more saturated fatty acids 
and to have higher levels of blood lipids, than the 
corresponding group of indigenous men.
1.3.3.2 'Between Countries Studies'/International Studies
Subsequently, Keys examined WHO data for six countries, 
some of which were 'industrialised' and some of which were 
not. They were all countries with well organised medical 
systems and reliable census data viz.. Spain, South Africa, 
two areas in Yugoslavia, Italy and the USA. He established 
a:
"correlation between available food fat and incidence
of coronary heart disease" [Keys 1970].
Some of these countries came under scrutiny in the ensuing 
"Seven Countries Study" [Keys 1970]. In common with many 
studies of this type, that is 'between-countries studies', 
it also contrasted people living in non-industrialised 
societies with those living in industrialised ones. It 
involved 1 1 ,0 0 0-1 2 , 0 0 0  men in the 'at risk' age group, 
45-59 years, at the start of the study, in the following 
countries:- USA, Finland, Netherlands, Greece, Yugoslavia, 
Italy and Japan. An initial five year study, of males 
living in stable homogeneous communities in predominantly 
rural settings, established a positive correlation between 
saturated fat intakes and serum cholesterol; and also a 
positive correlation between serum cholesterol and the 
incidence of CHD [Keys 1970]. A ten year 'follow up' study 
confirmed these findings [Keys et al 1976].
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1.3.3.3 Prevention Trials using Homogeneous Population 
Samples
Comparisons of homogeneous populations of males living 
within one country, or 'prevention trials', have also been 
conducted, examples being the Framingham Study [Kannel and 
Gordon 1970, Shaper 1977], the British Regional Heart 
Study [Shaper and Marr 1977], and the American National 
Diet-Heart Study [National Diet-Heart Study Research Group 
1968] .
To facilitate dietary control and hence control over the 
amount of fat which was consumed by subjects and over the 
level of adherence to any experimental or modified diet, 
several groups (or/researchers have favoured the use of 
closed or 'captive' populations [Dayton et al 1969, Kannel 
and Gordon 1970, Turpeinen et al 1979]. Thus, subjects for 
the trials could be inmates of institutions of different 
types, often mental hospitals [Dayton et al 1969, Turpeinen 
et al 1979]. The US National Diet Heart Study involved 
contrasting an evaluation in a 'closed' population with 
those evaluations conducted in 'open' centres, [National 
Diet-Heart Study Research Group 1968].
In general, in these studies the level of blood cholesterol 
in subjects was shown to be influenced by the amount of 
saturated fatty acids which were consumed, compared with 
polyunsaturated fatty acids and by dietary cholesterol. 
Similarly, the British Regional Heart Study has indicated 
that:
"relevant changes in dietary composition can raise or 
lower plasma cholesterol" [Shaper and Marr 1977]
1.3.3.4 Multifactorial Intervention Trials
Scepticism about the use of captive populations in such 
prevention trials was one reason cited by the WHO
Collaborative Group of epidemiologists for the instigation
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of the recently reported 'Multifactorial Intervention 
Trials' [Rose 1970, WHO (1974) (1980), Rose et al 1980, WHO
1982b, Rose et al 1983, WHO 1983]. Such intervention trials 
have been conducted in the USA [MRFIT 1982], in Norway
[Hjermann 1981], in the UK by members of the WHO group
[Rose 1970, Rose et al 1980, Rose et al 1983] and on a
collaborative basis [WHO (1974) (1980) (1982b) (1983)] in
five countries in Europe - including the UK [Rose 1970, WHO 
(1974)(1980)(1982b)(1983), Rose et al 1980, Rose et al 
1983]. Concentration on the work involving British subjects 
seems appropriate in the context of this research.
In the UK intervention trial, twenty-four factories or 
other occupational groups were chosen for a paired
comparison. At one of each of twelve pairs of factories, an 
intervention programme was introduced by the occupational 
health professionals. The subjects at the remaining twelve 
factories acted as a control, but were firstly subjected to 
a medical screening examination. Intervention comprised 
medical screening examinations followed by a programme of 
health education advice in relation to the identified risk 
factors for CHD, namely smoking, diet, exercise, obesity 
and blood pressure. The objective of the trial was to 
evaluate this programme of intervention or control 
measures, which were being administered as cheaply as 
possibly, using existing occupational health professionals 
and limited central support. The programme was evaluated in 
terms of its ability to achieve some degree of prevention 
for CHD. Another objective was to establish some ability to 
predict for CHD risk. An elaborate formula was used to 
assess an individuals level of overall risk for CHD based 
on objective medical observations and behaviour.
The males in the UK intervention trial proved fairly 
resistant to both control measures and the advice on offer. 
When literature and routine occasional screening 
examinations were supplemented by additional personal 
contact, the subjects were seen to make greater effort to 
modify their behaviour and to move towards the achievement
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of objectives, whether in relation to diet, blood 
cholesterol levels, exercise or smoking.
An initial medical examination identified a group of 'high 
risk' men who received greater attention than the majority 
of the sample. They were more responsive to the control 
measures and advice on offer. In this case modification of 
the diet was accompanied by reduction in the level of blood 
cholesterol.
For the majority there was no significant link between 
self-reported behaviour modification and reduction of risk 
factor levels. This was disappointing to the authors, but 
seems to indicate, to this author at least, that 
interesting lessons can be learnt about health education 
strategies. For example, dietary advice might have been 
more effectively directed to the mainly female 'home­
makers' of the households to which the male respondents 
belonged. In addition it appears that the perception of the 
immediacy of risk of CHD, among these male subjects, was a 
significant factor influencing their resistance to 
behaviour modification. They did not appear to perceive any 
degree of immediate risk nor to appreciate the desirability 
of long term behavioural change. Consequently there 
appears, from reports of the trials, [Rose 1970, WHO 
(1974)(1980)(1982b)(1983) Rose et al 1980, Rose et' al 
1983], to be some doubt about the extent of true 
behavioural modification which lay behind the glowing self- 
reported achievements.
The group of men identified as being at 'high risk', showed 
greater ability to modify their behaviour. In their case, 
self-reported behaviour modification appears to be 
substantiated by reduction in objectively assessed risk 
factor levels. This is in contrast to the 'low risk' group 
of men who reported a level of behavioural modification 
which did not correlate with an observable reduction in 
risk factor levels.
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The 'high risk' group were, however, subject to greater 
personal attention. So the results for the two groups are 
at least consistent with the positive effect of personal 
contact between subjects and health professionals. 
Additional bias may have been introduced by the way in 
which the 'control' factories were subject to a medical 
screening examination and the effect of this initial 
contact was not evaluated. Hence it is possible that some 
of these men became alerted to the desirability of 
behavioural modification and so they may have changed their 
risk factor status, which could have had an undesirable 
effect on the ultimate comparison. It is apparently common 
to find that, in these types of trials, changes can occur 
within the 'control' group which invalidate the trial, [WHO 
(1982b)(1983), Rose et al 1983]. It is not unknown for 
members of the control group to alter their risk factor 
status so that they are at considerably less risk for CHD 
than the intervention group, by the end of the trial, [WHO 
(1982b) (1983)]. Consequently there are obviously doubts 
about the overall method of investigation used in such 
trials and the findings should be interpreted with caution.
In this case for the UK group the findings were 
insignificant. This has been taken, by some dissenters to 
the diet:heart hypothesis to indicate that the diet:heart 
hypothesis is unfounded [Le Fanu 1984, Ferriman 1984] . It 
seems, however, more likely that the failure of the trial 
could be related to the characteristics of experimental 
design. The authors claim that lack of resources had a 
detrimental effect upon the outcome of the trial and this 
may be the case. Something about the national 
characteristics of the UK sample could be considered to be 
a determining factor. The Belgian study conducted in 
collaboration with the UK trial, demonstrated that these 
subjects were less resistant to the advice and control 
measures which were offered by way of 'intervention', which 
were the same as in the UK trial. [Kornitzer et al 1983]. A 
significant correlation between behaviour change and 
reduced risk for CHD was demonstrated by the Belgian group.
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Overall the authors collaborating on the WHO trial maintain 
that there are a number of key behavioural, medical and 
other factors which are associated with the presence of CHD 
(Table 1.1); and that despite only intermittent success 
with these . intervention trials, appropriate behaviour 
change can reduce the level of risk for CHD in a 
population.
The multifactorial epidemiology of the disease is 
emphasised by the recently published report by the Office 
of Health Economics
"However no single agent has been shown to be a 
necessary pre-requisite for the occurrence of the 
disorder and the survey suggests that both major and 
secondary factors may assume varying degrees of 
significance in difference communities. It should be 
emphasised that although the risk factors are 
frequently at the centre of discussions about the 
aetiology of coronary heart disease, their presence 
pre-disposes to a raised probability of clinical 
manifestation but does not necessarily imply 
existance of a primary causal relationship" [OHE
1982].
1.3.4 Unproven Causality
The diet:heart hypothesis is still not proven. 
Nevertheless, the evidence which has been accumulated 
indicates a link between diet and the incidence of CHD. 
With respect to fat in the diet, this evidence suggests a 
link rather than a causal relationship. However, 
epidemiologists argue that it is not likely that such a 
direct link can be proven [Keys 1970], particularly when 
the aetiology of a disease, as in .this case, is thought to 
be multifactorial. It is unlikely that circumstances could 
exist whereby epidemiologists had sufficient control over 
the implicated variables, to effect a study which could 
prove the existence of a primary causal relationship 
between fat and CHD. Consequently a number of 
epidemiologists are happy to base their judgements on the 
existing evidence and point to a strong link between 
dietary fat-blood cholesterol-incidence of CHD, [Keys 1970,
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Rose 1970, Ball and Turner 1980, Rose et al 1983].
Debate still surrounds the extent of implication of 
individual macronutrients in this link between diet and 
disease. For example, sugar is considered by some authors, 
notably Yudkin, to have a more important role in the 
aetiology of CHD than does fat. Yudkin's colleagues on the 
COMA panel clearly did not share his view in this respect 
and as will be shown in section 3.11, preferred to accept 
the evidence linking fat with CHD. They subsequently made 
recommendations based on this perception of the evidence 
[COMA 1974, COMA 1984].
Since the publication of the James Report, [NACNE 1983], 
containing the dietary guidelines including that for fat, 
several 'dissenters' to the fatiheart hypothesis have 
published their views that these recommendations are 
ill-considered and premature [Stallones 1980, Le Fanu 1984, 
Ferriman 1984]. The mortality rates from CHD have been 
declining, as shown in section 1 .2 , since as early as 
1972/3 in Britain (Figs. 1.6 and 1.7) and a similar decline 
has been observed in the USA [Stallones 1980]. The reasons 
for the decline are not clear and these critics of the
fatiheart hypothesis argue that other environmental factors 
must be determining the rise and fall of CHD mortality 
rates.
However, the nutrition policy stands as part of the
multifactorial set of recommendations for a healthier 
lifestyle for the British public in general. Many welcome
the overall strategy in health education for its inherent 
value in general terms [Robbins 1985]; and many do welcome 
the national nutrition policy and hope that if it is 
adopted, the British people will return to a level of 
nutritional status and general health as seen in the
population at the end of the Second World War, 
[Hollingsworth 1979, Passmore et al 1979, Mann 1979].
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CHAPTER 2 - SOURCES OF FAT IN THE DIET
2.0 Introduction
As discussed in section 1.3, malnutrition in the form 
of over-nutrition and the consumption of an unbalanced 
diet, is one risk factor which has been linked to the 
aetiology of CHD and the other 'diseases of affluence' [1]; 
the incidence of which has increased in recent years in the 
affluent nations of the world, [DHSS 1978, WHO 1982a, 
Catford 1984]. Proposals for dietary change exist and these 
are discussed in Chapter 3 [COMA 1984, NACNE 1983]. Before 
considering these dietary guidelines it is relevant to 
examine the following:
1. The sources of data on the national average diet
and their respective reliability and usefulness.
2. The composition of the national average diet in
the U.K., in terms of the amount of food energy 
which is derived from each of the 
"Macronutrients", [US Senate Select Committee 
1977c], that is: protein, fat, carbohydrate and 
alcohol; and the relative shifts in the amount of 
food energy derived from each of these 
macronutrients in either the food supply or the 
average diet, this century.
3. The principal sources of fat in the diet and how
these have changed since the earlier part of this
century.
Notes: 1. 'diseases of affluence' refers to a range of 
diseases now prevalent in affluent societies, including 
forms of cancer, diabetes, diverticular disease, dental 
caries and forms of heart disease.
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4. The effect of income on the composition of the
diet - both within nations and between them.
5. The national average diet in the USA, where
similar forms of malnutrition are also linked to a 
high death rate from CHD, and' where dietary 
guidelines have existed since 1977 [US Senate
Select Committee 1977c].
In this way it should be possible to put the British 
recommendations for dietary change into the context of the 
national average diet, past and present; and to compare
trends in the amount of energy derived from each 
macronutrient, particularly fat, with the trends in the 
incidence of CHD. Fat is considered in greater detail as 
it is of particular interest here.
2.1 Sources of Data on the Composition of the Average
British Diet
British students of dietary change are uniquely 
fortunate to have two annual sources of data on food 
consumption and food availability, which have been 
operational since 1940 and 1950 respectively and which are 
reasonably reliable. The food 'Consumption Level Estimates' 
(CLE), have provided data on food availability or 'food 
supplies moving into consumption' since 1940. [Greaves and 
Hollingsworth 1966]. The annual 'Household Food Consumption 
and Expenditure Survey' ['National Food Survey', (NFS)] has 
provided household food consumption data since 1950. A 
summary of CLE data has been periodically included in the 
NFS and also published monthly in the Ministry of 
Agriculture, Fisheries and Food (MAFF) bulletin 'Food 
Facts'.
In 1940 concern over the effectiveness of wartime food 
policy prompted the then Ministry of Food to survey the 
food which was entering the private households in Britain.
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Since that time the NFS has been a "continuous sampling 
enquiry" into food consumption and expenditure, in 
approximately 7500 representative private households in 
Great Britain each year. The informant is the person who is 
responsible for household catering. The information that is 
requested only relates to food purchase or consumption 
within that persons knowledge. Only food intended for 
human use is included in this survey. Any foodstuffs that 
are consumed away from the home by members of the household 
are largely but not entirely excluded, unless they are 
taken from the household food supply. This includes 
confectionery and snacks, or items which are essentially 
bought by members of the household for their own 
consumption away from home. Meals eaten away from home are 
sometimes recorded. There are seven main analyses of the 
collected data according to several demographic variables, 
for example, household income, geographical region, age of 
housewife. The main feature of the survey is the 
nutritional analysis and valuable data indicating the 
nutritional status of the 'average Briton', or of members 
of different social groups, can be derived.
Although the NFS has some limitations, the information that 
it provides has the advantage that it gives a detailed view 
of food consumption behaviour in private households. 
Whereas the CLE data is necessarily general, presenting an 
overview of food supply.
The CLE data is derived from statistics of agricultural 
production and imports, with allowances made for exports, 
non-food uses and some known wastage in distribution. The 
estimates are intended [Greaves and Hollingsworth 1966] to 
measure the food supplies entering the retail sector. This 
objective is apparently achieved more readily for some 
foods than for others.
Greaves and Hollingsworth expressed some major reservations 
about CLE data which need to be borne in mind when using 
the data: the figures are only a national estimate; are not
-  32 -
broken down by geographical region; do not make allowances 
for any change in the form of foodstuffs through 
manufacturing and processing; and do not account for all of 
the wastage occurring along the distribution chain. 
However, consumption level estimates do offer the advantage 
that they include data that is excluded from the NFS, 
principally food and drink consumed by people outside the 
home, and food consumed by groups which do not fall into 
the category of 'private household'. Such groups include HM 
Forces and those living in institutions. The figures for 
the composition of the national average diet, in terms of
fat, protein and carbohydrate, which are produced from the 
CLE and NFS data vary slightly due to the way in which the 
information is gathered, as has been outlined, above. In 
general the weights of protein, fat and carbohydrate given 
by the CLE data are higher than the corresponding weights 
from the NFS. This is because CLE data does not account for 
wastage or losses which take place in the food chain, while 
NFS data indicates quantities of food entering the home. 
The NFS records quantities after the points in the food
chain at which the wastage and losses occur. Thus the
higher CLE figures tend to be over-estimates as they are
recorded prior to losses occurring.
The values for the composition of the average diet or food 
supply per head are derived through the use of 'nutrient 
and energy conversion factors'. These conversion factors 
are based upon the most recent food composition tables, 
[eg. McCance and Widdowson 1978]. They are used each year 
to convert the figures for "food consumption per head per 
day" [NFS data], or "food supply per head per day", [CLE 
data], into energy and nutrient equivalents. Some authors 
believe that the accuracy of the data on the national 
average diet prior to 1950 is questionable, because the 
conversion factors which were used at that time may be 
unreliable [Robbins 1978, Thorn 1980]. As knowledge of the 
composition of foods and thereby the conversion factors 
have improved, revisions of the figures for the composition 
of the national average diet have been carried out. This
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can be seen from Tables 2.0 and 2.1. One such revision was 
conducted by the MAFF in the early nineteen sixties. The 
official CLE data is now thought to be reliable and 
comparable from 1935 until the present day [Greaves and 
Hollingsworth 1966]. These figures are shown in Table 2.0 
and presented graphically in Figure 2.0; they are discussed 
in section 2 .2 .
In 1966, Greaves and Hollingsworth, '■"having surveyed the 
long term trends which had occurred in the food supply, 
proposed estimates for the composition of the national food 
supply for the years 1909-20; 1924-28; and 1934-38. These 
figures, which are only approximate, have been included in 
Table 2.0 and Figure 2.0. Since their publication there has 
been some debate about their reliability, for the reasons 
mentioned above. Thorn, [1980], states that Lord Trenchard 
had challenged the figures, proposed by Greaves and
Hollingsworth [1966], for fat consumption at the start of
the century, as being too low. Hollingsworth has apparently
[Thorn 1980] since agreed that recent information about the 
use (disposal) of meat depot fats would suggest that fat 
intakes in the early 1900's were similar to those of the 
1970's. The implication of this suggestion is discussed in 
section 2.3.
In addition to the two main sources of data which have been 
described, market research organisations such as Mintel, 
the British Market Research Bureau (BMRB), Social Surveys 
(Gallup Poll) Ltd. and J. Walter Thompson are now
collecting information about the contemporary food habits 
and preferences of the British consumer, [BNF 1981, Mintel 
September 1985, BNF 1985, Heald 1985].
This research is usually commissioned by 'interested 
parties' in relation to specific market sectors, for 
example, hotel and catering outlets [Heald 1985]. It can 
help to provide a clearer picture of food consumption 
behaviour than is given by the CLE and NFS data.
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Tab le 2.0 The Me an  Energy. Protein, Fat and C a r bo hy d ra t e Content of 
Food M ov in g  into Con sum pti on Fr om  1909-1984 in the United 
Kingdom, (Food C on su mpt ion  Level Estimates*); 
expressed per person per day and the pe rcentage of the 
total food energy supplied by protein, fat and 
carbohydrate.
Year
Energy 
kcal MJ
Protein  
g %  
energy
g
Fat
%
energy
Ca r bo hyd rat es 
g %  
energy
1909-1913# 2760 11.5 81 11.7 98 32.0 415 56.4
1924-1928# 2810 11.8 79 11.2 107 34.3 408 54.5
1934-1939 3050 12.8 79 10.4 131 38.6 414 50.9
1940 2890 12. 1 80 11.1 123 38.3 390 50.7
1941 2900 12.1 83 11.5 115 35.6 409 52.8
1942 2930 12.3 87 11.8 119 36.5 403 51.5
1943 2920 12.2 85 11.6 116 35.7 411 52.7
1944 3060 12.8 86 11.2 124 36.4 429 52.5
1945 3010 12.6 90 12.0 116 34.7 427 53.3
1946 2940 12.3 88 12.0 113 34.6 421 53.6
1947 2940 12.3 89 12. 1 107 32.7 433 55.2
1948 3000 12.5 88 11.7 111 33.3 438 54.8
1949 3120 13.1 86 11.1 122 35.2 446 53.6
1950 3120 13.0 87 11.2 133 38.4 419 50.4
1951 3080 12.9 83 10.8 127 37. 1 429 52.2
1952 3030 12.7 82 10.8 124 36.8 424 52.4
1953 3100 13.0 82 10.6 130 37.8 425 51.5
1954 3190 13.3 82 10.3 138 38.9 431 50.7
1955 3170 13.3 82 10.4 139 39.5 425 50.3
1956 3170 13.3 83 10.5 140 39.7 422 49.9
1957 3180 13.3 83 10.5 141 39.9 422 49.8
1958 3180 13.3 83 10.5 141 39.9 421 49.6
1959 3130 13. 1 84 10.7 138 39.6 415 49.7
1960 3130 13. 1 85 10.9 138 39.7 414 49.6
1961 3160 13.2 86 10.9 140 39.9 413 49.1
1962 3170 13.3 87 11.0 144 40.9 407 48. 1
1959 3130 13. 1 84 10.7 138 39.6 415 49.7
1960 3130 13. 1 85 10.9 138 39.7 414 49.6
1961 3160 13.2 86 10.9 140 39.9 413 49. 1
1962 3170 13.3 87 11.0 144 40.9 407 48. 1
1963 3180 13.3 87 10.9 143 40. 5 412 48.6
1964 3150 13.2 87 11.1 144 41.2 403 48.0
1965 3140 13.1 87 11.1 142 40.8 403 48.3
1966 3150 13.2 87 11.0 144 41.1 402 47.9
1967 3070 12.8 85 11.0 143 41.9 385 47.0
1968 3080 12.9 85 11.0 144 42.0 386 47.0
1969 3100 13.0 85 11.0 145 42.0 387 47.0
1970 3090 12.9 86 11.0 144 42.0 388 47.0
1971 3055 12.8 84 11.0 143 42.0 382 47.0
1972 3060 12.8 85 11.0 142 42.0 385 47.0
1973 3040 12.7 84 11.0 141 42.0 384 47.0
1974 2960 12.4 83 11.0 133 40.0 382 49.0
1975 2910 12.2 84 12.0 130 40.0 375 48.0
1975 2920 12.2 84 12.0 130 40.0 376 48.0
1976 2920 12.2 84 11.0 130 40.0 378 49.0
1977 2930 12.3 85 11.0 134 41.0 375 48.0
1978 2920 12.2 83 11.0 130 40. 0 379 49.0
1979 2950 12.3 85 11.0 134 41.0 375 48.0
1980 2850 12.1 82 12.0 128 41.0 363 48.0
1980 2879 12.1 82 11.4 132 41.2 364 47.4
1981 2895 12.1 82 11.3 133. 5 41.5 364. 4 47.2
1982 2925 12.3 82 11.2 134. 2 41.3 370. 5 47.5
1983 2923 12.2 82 11.2 136. 0 41.9 365. 6 46.9
1984(prov) 2926 12.3 83 11.3 134 2 41.3 369. 8 47.4
* Source 1904-1928: Greaves and H ol l ing swo rth  1966
1934-1965: National Food Survey 
1966-1967: NFS 1970 
1968-1971: NFS  1972a 
1972-1975: NFS 1975 
@  1975-1980: NFS  1980 
®  1980-1984: M A F F  'Food Facts' 3.2.86
# A p p r o xi m at e  values - not strictly comparable wit h figures for 1934
onwards
$ A va i la b le  car bohydrate ex pressed as mo n os a cc h ar i de
@  Tw o  values are given for the years 1975 and 1980. The sources 
whi c h have been consulted indicate that nutrient and energy 
conversi on factors we r e  revised and figures for these two years 
have been recalculated.
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Table 2.1 The Mean Energy, Protein, Fat and Carbohydrate Content of 
the Diet of the Average Household in Great Britain 
1950-1984;
expressed as the amount per person per day and the 
percentage of the total food energy supplied by protein, 
fat and carbohydrate.
Year
Energy 
kcal MJ
Protein
g %  
energy
g
Fat
%
energy
Carbohydrate^
g %  
energy
1950 2470 10.3 78 12.5 102 36.8 315 50.6
1951 2470 10.3 76 12.3 100 36.4 318 51.4
1952 2450 10.2 77 12.6 94 34.5 324 52.9
1953 2520 10.5 78 12.4 101 36.0 325 51.6
1954 2630 11.0 77 11.7 107 36.5 340 51.8
1955 2640 11.0 77 11.6 107 36.6 342 51.7
1956 2620 11.0 76 11.5 108 37. 1 337 51.4
1957 2590 10.8 75 11.6 110 38. 1 325 50.3
1958 2600 10.9 75 11.5 111 38.3 325 50.2
1959 2580 10.8 74 11.5 110 38.3 324 50.3
1960 2590 10.8 76 11.7 112 38.9 320 49.4
I960® 2630 11.0 75 11.4 115 39.3 345 49.3
1961 2630 11.0 75 11.4 116 39.6 343 49.0
1962 2640 11.0 75 11.4 117 40.0 342 48.6
1963 2650 11.1 76 11.5 118 39.8 343 48.5
1964 2600 10.9 75 11.6 116 40.3 333 48.0
1965 2590 10.9 7 5 11.6 116 40.4 332 47.9
1966 2 560 10.7 76 11.8 117 41.0 321 47.0
1967 2590 10.8 76 11.7 119 41.3 324 47.0
1968 2560 10.7 75 11.8 118 41.5 318 46.6
1969 2570 10.8 74 11.6 120 42.0 317 46.3
1970 2600 10.9 75 11.5 121 41.8 322 46.5
1971 2530 10.6 74 11.6 119 42.3 310 46.0
1972 2430 10.2 73 11.9 112 41.5 301 46.4
1973 2400 10.0 71 12.0 111 42.0 293 46.0
1974® 2360 9.8 70 12.3 110 41.3 288 46.4
1974 2320 9.7 71 11.9 106 41.9 287 46. 1
1975 2290 9.6 72 12.6 107 42.2 275 45.2
1976 2280 9.6 72 12.7 105 41.7 2 77 45.7
1977 2260 9.6 72 12.8 105 41.9 273 45.3
1978 2260 9. 5 73 12.9 106 42.0 272 45. 1
1979 2250 9.5 73 13.0 106 42.4 268 44.6
1980 2230 9.4 73 13.0 106 42.6 264 44.4
1981 2210 9.3 72 13.0 104 42.4 264 44.9
1982 2180 9. 1 70 12.9 103 42.6 258 44.5
1983 2140 9.0 70 13.0 101 42.6 253 44.3
1984 2060 8.7 68 13. 1 97 42.4 246 44.5
Source: National Food Survey 1952-66; 1967-73; 1974-79; 1980-1984.
1934-1965: National Food Survey 
@ In 1960 and 1974 changes in the food composition tables resulted in 
two values for each of the three nutrients.
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The information provided by the government surveys and some 
market research is collected continuously or at least 
annually. Non-continuous social surveys which are usually 
conducted by academics, provide additional information, 
although it is often tailored to specific research aims, 
For example in the case of the child development programme 
at the University of Bristol, dietary information is 
occasionally sought from their respondents.
2.2 The Current National Average Diet in Britain/UK
Table 2.2 /mount of Food Energy Supplied by Protein, Fat, Carbohydrate 
and Alcohol in the Average British Diet (1983/84).
NFS CLE(l) CLE(2)
Nutrient data (GB) data (IK) data (IK)
1984 1983 1984(prov) 1983 1984(prov)
g °/£ g °/<E g °/dE g °/cE g °/<E
Protein 68 13.1 82 11.2 83 11.3 10.7 10.8
Fat 97 42.4 136 41.9 134 41.3 39.8 39.2
Carbohydrate 246 44.5 366 46.9 370 47.4 45.0 45.5
Alcohol N/A N/A 4.5 4.6
Total Energy 2060kcal 2923kcal 2926kcal 3078kcal 3083kcal
kcal/Mj 8.7MJ 12.2VIJ 12.2MJ 12.SMJ 13.CMJ
Sources: NFS 1984
AAFF 'Food Facts' 3.2.86
Notes: CLE(l) excluding energy from alcoholic drink 
CLE(2) including energy from alcoholic drink 
CLE/NFS data expressed per person per day
The composition of the current average British diet, in 
terms of the amount of energy supplied by protein, fat, 
carbohydrate and alcohol, is shown in Table 2.2. Using the 
CLE data for the UK it can be seen that in 1984, 
(provisional figures) , the total food energy available per
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head per day was in the region of 2926 kilocalories (kcal) 
or 12.3 megajoules (MJ), excluding alcohol. The amount of 
this energy which was available from fat was around 41%, 
whereas that available from protein was around 11% and that 
from carbohydrate was 48%.
The NFS data presents a similar picture, indicating that in 
private households in Great Britain, the total food energy 
consumed per person per day was in the region of 2060 kcal, 
or 8.7 MJ. Fat provided about 42% of this energy whilst 
protein and carbohydrate contributed 13% and 45% 
respectively.
The total energy for the diet as suggested by the NFS data 
is significantly lower than that suggested by the CLE. This 
is due to differences in respective methods of data 
collection, as described in section 2.1. However, the 
composition of the diet as indicated by the relative 
proportions of the macronutrients is broadly similar.
It can be seen that alcohol is a significant source of food 
energy in the national diet, and according to CLE data, it 
could have contributed 4.6% of energy in 1984. The NFS 
does not record alcohol consumption and so there are no 
figures available for domestic consumption.
2.3 The Composition of the National Diet This Century
2.3.1 Reliability of Early Data
As indicated in section 2.1 estimates for the composition 
of the national food supply at the start of this century 
have been proposed [Hollingworth in Drummond 1958, Greaves 
and Hollingsworth 1966] and these are shown graphically in 
Figure 2.0.
In the light of the criticism of the accuracy of the early 
figures [Thorn 1980], it may be appropriate to consider 
them with caution. However, it is worth noting that the
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debate about the reliability of the early estimates 
(1909-20 and 1924-28) is not new, as is implied by Thorn 
[1980]. Hollingsworth has always maintained that the early 
figures should be viewed with caution, although for 
different reasons to those cited by Janet Thorn. 
Hollingsworth stated [in Drummond 1958] that, whilst the 
CLE data from 1934-38 onwards can be considered comparable, 
the data from earlier years should not be compared with 
that for 1934 onwards. Thorn [1980] was writing on behalf 
of the Butter Information Council (BIC), and novel 
interpretations of the facts or of statements which people 
have made, appear to suit the cause of the BIC, which 
represents the interests of the butter producers. Indeed 
much of their literature and 'health education' style 
material has been criticised, [C.P.G. 1979, O'Donnell
1986], for its distortion of the facts. Attempts to 
discredit the fat:heart hypothesis or the 'anti-fat lobby' 
have included suggestions, like this one by Thorn, that 
their argument is poorly researched and based on incorrect 
information/assumptions. Hence the suggestion that the 
figures for fat consumption at the start of the century are 
inaccurate, suits their purpose.
However, the main reason for considering the figures for 
fat consumption at the start of the century is to ascertain 
whether there has been a rise in the consumption of fat; 
and whether this correlates with increased incidence of 
heart disease, specifically CHD. In this respect 
Hollingsworth has indicated that, despite the imperfections 
of earlier data, the trends which are revealed by these and 
subsequent data are more likely than not to be accurate and 
trustworthy. Therefore they provide adequate background 
information to a discussion of contemporary nutritional 
problems [Hollingsworth 1958]. Thus it appears that the 
figures from 1934 onwards can be considered to be reliable 
and the earlier ones less so.
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2.3.2 Changes in the Composition of the Food Supply and 
Diet
From Figure 2.0 it can be seen that until recently, the 
available food energy had risen in general terms and has 
since declined. This general rise in available food energy 
and an overall decrease in physical activity by members of 
the population, are thought to have had the combined effect 
of increasing the national pre-disposition to obesity [DHSS 
/Medical Research Council (MRC) 1976, RCP 1983, DHSS 1978].
The relative proportions of food energy available from fat 
and carbohydrate have changed quite noticeably since the 
middle 1930's (and before if the earlier figures are 
accepted). Whereas the proportion of protein in the diet 
has remained relatively stable (Figures 2.0 and 2.1).
A detailed analysis of this protein reveals that it is now 
derived more from animal than vegetable sources, than was 
formerly the case. More meat, milk and cheese are included 
in the current diet, displacing bread and potatoes [DHSS 
1978, NFS 1984]. There is, however, some recent evidence 
that during the last few years, food consumption patterns 
have begun to show signs of change [Mintel 1985] . These 
will be discussed in Chapter 4. The proportion of food 
energy from carbohydrate has decreased as a direct effect 
of the lower consumption of bread and potatoes. The overall 
reduction in the proportion of food energy derived from 
carbohydrate conceals the fluctuation in that derived from 
the consumption of sucrose. This consumption reached a peak 
of 54 Kg per head in 1960 [DHSS 1978] and has since 
reduced, so that the amount of sucrose consumed per person 
per year is now in the region of 38 Kg [COMA 1984]. A 
further reduction of 10% is recommended for health [COMA 
1984] .
A complementary relationship between fat and carbohydrate 
can be clearly seen in Figure 2.1. For example, in the 
early nineteen fifties a rise in carbohydrate consumption
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corresponded with the decline in fat consumption. Since 
that time a gradual rise in fat consumption has
corresponded with the decline in that of carbohydrate. It 
is probably fair to say that fat has displaced carbohydrate 
from the national diet as a source of food energy. Overall 
there has been a rise of 21% of total fat supplies moving 
into consumption since 1947 (Table 2.0).
In 1947 the amount of food energy available from fat in the
food supply was only 32.7%. This is the lowest value for
food energy from fat, since the start of the century. This 
was the period immediately after World War Two, when both 
sucrose and fat were in extremely short supply and when
there was apparently a great deal of "public clamour about 
the food supply” [Hollingsworth 1979].
2.4 Fat in the Diet
2.4.1 The Role of Fat in the Diet
Fat is an important dietary constituent which has seven 
main functions:
1. improving the palatability of foods
2. an important source of dietary energy
3. a vehicle for fat-soluble vitamins
4. the main energy store of the body
5. provides essential fatty acids for cell structure 
and function
6. control of blood lipids
7. metabolic intermediates for hormone synthesis 
[Centre for Agricultural Strategy (CAS) 1978]
Body and food fats can be divided, according to biological 
function, into storage fats and structural lipids [Food and 
Agricultural Organisation (FAO) 1978]. The storage fats are 
mainly triglycerides whereas the structural lipids, 
incorporating the essential fatty acids, are mainly 
phospholipids and cholesterol. The essential fatty acids
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are precursors for the hormones and prostaglandins. Small 
amounts of the essential fatty acids are required in the 
daily diet, whereas some cholesterol is synthesised in the 
body and so dietary cholesterol can be extra to bodily 
requirements [Robbins 1978].
2.4.2 Sources of Fat
The report of the NFS for 1984 indicated that the fat 
contained in the foods consumed at home by the average 
person in Britain amounted to 97.2g per day. This fat 
provided 42.4% of the energy in these foods. The 
corresponding CLE data indicated that 134.2g of fat were 
available per person. The energy content of this fat is 
equivalent to 41.3% of the total energy supply (Tables 2.0 
and 2.1).
Closer examination of the NFS data shows the distribution 
of fats in the diet (see Table 2.3). In 1984 approximately 
one third of the fat in the diet was supplied by the 
'visible' fats, that is butter, margarine and cooking fats, 
whilst the remaining two-thirds was supplied by 'invisible' 
fats, in meat, milk, cheeses and other foods. It can be 
seen from Table 2.3, that although a wide variety of foods 
contribute to fat intake, the majority (78%) is derived 
from the visible fats (34.7%), meat and meat products 
(24.3%) and dairy products (19%).
In describing the changes in the sources of fat in the diet 
prior to 1954, Hollingsworth has stated that the 
consumption of visible fats in 1954 had probably doubled 
per head since 1909-13 and quadrupled since 1880. She also 
stated that the contribution of dietary fats from dairy 
products, meat and fish had not varied much up to 1957; and 
that the main dietary changes in sources of fat, were due 
to the introduction of margarine towards the end of the 
19th century, [Hollingsworth in Drummond 1957].
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Table 2.3 The Main Sources of Fat in the Diet: National 
Averages 1984, (expressed as percent total 
fat per person per day)
Food Group Per Cent of 
Total Fat
liquid who 1e mi 1k 12.2
dried milk 0. 1
other milk and cream 2.3
cheese 5.0
Total Milk, Cream and Cheese 19.6
beef and veal 4. 1
mutton and lamb 3.1
pork 3.2
bacon and ham, uncooked 3.4
liver 0.2
poultry, uncooked 1.4
sausages 3. 1
other meat and meat products 6.7
Total Meat 25.0
f at f i sh 0.6
other fish and fish products 0.8
Tot a I Fi sh 1.3
Eggs 2.9
butter 9.8
margarine 13.9
a 11 other fats 12. 1
Total Fats 35.7
Sugar and Preserves 00.0
Total Vegetables 2.2
Tot a 1 Fru i t 1.0
white bread (standard loaves) 1.3
other bread 1. 1
flour 0.3
cakes and pastries 1. 7
b i scu i t s 4.6
other cereal and cereal products 1.7
Total Cereals 10.7
Total Beverages 0. 1
Other Foods 1. 5
Total 100.0
(97.2g)
[Source: NFS 1984]
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Table 2.4 is reproduced from Hollingsworth [1957] and 
shows,
"an attempt to calculate on a comparable basis for 
the years 1909-13 to 1954, the amount of fat in 
the British diet from animal and vegetable sources"
It shows that animal fats and fats from hardened sources 
had fluctuated with the food supply above and below the 
1909-1913 level and in 1954 were not much above it. Fats 
from vegetable sources had increased almost continuously 
during the forty years.
Since 1955 other authors [Robbins 1978] have attempted to 
quantify dietary fat from animal and vegetable sources. 
T a b l e c'2.5 shows that in the period 1955/56-1973 the 
amount of dietary fat available from animal sources rose 
from 95.4g to 104.5g per head per day.
A substantial increase in the quantity of cholesterol in 
the UK Diet has also been shown to be derived from meat, 
eggs and butter [Robbins 1978] and can be seen in Table 
2 .6 .
Other authors attribute the rise in the proportion of 
dietary fat since 1950, to an increased consumption of 
meat, butter, margarine, cooking fats and cream, [DHSS
1978]. The NFS data in Table 2.7 indicates that this did 
occur up until the beginning of the 1980's. But since 
then the consumption of most types of meat, butter and 
cream has declined. Whereas that of margarine, some 
cooking fats and milk other than whole milk (presumably 
semi-skimmed, skimmed and dried) continues to rise. This 
is supported by the findings of Mintel's annual survey of 
food trends [Mintel Sept. (1983) (1984) (1985)].
Despite the overall rise in the consumption of animal 
fats, it is interesting to note that the percentage of 
polyunsaturated fatty acids [2] and their contribution to 
total food energy in the UK, had also increased between 
1955 and 1973 [CAS 1978, NFS (1974) (1979) (1984)].
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Table 2.5 Consumption of Fats in the UK in 1955/56 
and 1973, (g per head per day).
Animal Source Vegetable Source Tota 1
1955/56 95.4 43.0 138.4
1973 104.5 35.3 139.8
[Source: Robbins 1978]
Thus the overall picture has been one of rising fat 
consumption and, until the start of the 1980's, the amount 
of fat derived from animal sources was increasing. The
amount of fat in the average diet remains high. There has
been some substitution of margarine and other types of fat 
for butter. However the amount of visible fat that is 
consumed remains at a high level, although it may be 
starting to decline (Tables 2.6 and 2.8). Examination of 
the fatty acid content of the spreading fats which are
consumed (Table 2.9) indicates that, although consumers 
have substituted margarine for butter, many have chosen to 
subsititute the type of margarine which has a high 
saturated fatty acid content, rather than the type with a 
high polyunsaturated fatty acid content.
There has been a very slight decline in the amount of fat
derived from dairy products due mainly to a reduction in
Notes: 2. Fats are mainly composed of the fatty acid esters 
of glycerol, although they also contain other materials 
such as steroids and phospholipids. The fatty acids are of 
the general structure R-COOH; depending on the number of 
carbon -carbon double bonds contained in the group R they 
are termed 'saturated', 'monosaturated' or 'polyunsaturat­
ed' . These terms are also applied to the fats which are 
rich in them.
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Table 2.7 Contributions Made by Foods to the Fat Content of 
Household Food: National Averages 1954-1984 (expressed as 
%  Total Fat per head per day)
Foods Percent of Total Energy from Fat
1955 1959 1964 1969 1974 1979 1984
Liquid Mi Ik
Dr i ed Mi 1k
Other Milk & Cream
Cheese
^13.6
3.7
12.4
0.3
0.7
3.7
12.5
0.2
0.8
3.9
13.0
0.2
1.3
3.9
14.0 
0.2 
1.4 
4. 1
13.2
0.2
1.2
4.6
12.2 
0. 1 
2.3 
5.0
Tota1 Mi 1 k , Cream 
and Cheese
17.3 17. 1 17.3 18.5 19.6 19.2 19.6
Beef and Veal 
Mutton and Lamb 
Pork
Bacon and Ham, 
uncooked 
Liver
Poultry, uncooked 
Sausages 
Other Meat and 
Meat Products
5.8
5.8 
2.3
7.5
0.2 
0.2 
3. 1
4.6
5.4
5.0 
2.6 
7.3
0.2 
0.5 
3. 1
5.0
5.4
4.2 
3. 1 
6.8
0.2
0.7
3.2 
5.7
4.2 
3.9 
2.8
6.3
0.2
1.0
3.8
5.3
4.8 
3.6
3.2
4.9
0.3
1.2
3.8
5.9
4.1 
3. 1
3.2
3.4
0.2
1.4 
3. 1 
6.7
Total Meat 29.6 29.6 29. 1 29.2 27.4 27. 6 25.0
Tota1 Fish 1.0 1.2 1.0 1.0 1.0 1.0 1.3
Eggs 3.2
•
3.4 3.5 3.3 3.0 2.8 2.9
Butter 
Margar i ne 
Other Fats
13.8
15.0
10.0
17.5
11.8
9.2
17.2
9.9
9.0
17. 1 
8.0 
9.4
17.7 
8. 1 
10.3
13.9
11.2
10.6
9.8 
13.9 
12. 1
Total Fats 38.8 38.5 36.2 34.5 36.0 35.7 35. 7
Sugar & Preserves 0 0 0 0 0 0 0
Total Vegetables 0.5 0.5 0.7 1.4 1.5 1.6 2.2
Total Fruit 0.3 0.3 0.3 0.4 0. 5 0.8 1.0
Whi te Bread 
(standard loaves) 
Other Bread 
Flour
Cakes & Pastries 
Biscuits
Other Cerea1s and 
Cereal Products
1.0
0.4
0.3 
2.3 
3.9
1. 1
1.3
0.3 
0.2 
2.7 
5. 1 
1.6
1. 1
0.3 
0.2 
2.7 
5. 1 
0.8
1.1
0.3
0.2
2.3
4.3 
1.2
1.6
0.6
0.3
1.6
4.4
1.4
1.3
1. 1
0.3
1. 7
4.6
1.7
Total Cereals 8.7 8.9 11.2 10.3 9.5 9.9 10.7
Total Beverages 0.3 0.2 0.2 0. 1 0. 1 0. 1 0. 1
Other Food 0.2 0.3 0.6 1. 1 1.4 1.4 1.5
Tota1 A 1 1 Foods %  
g
100 
107. 5
100
109.6
100
116.3
100
120.0
100 
106. 1
100
106.4
100
97.2
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the consumption of whole milk, for which skimmed varieties 
have been substituted. Less cream is consumed but the 
increasing variety of cheeses available for purchase
appears to be causing its consumption to rise. The decline 
in consumption of fat from meat is thought to be
attributable to a general decline in the consumption of 
most meats, although not meat products.
2.5 Some International Comparisons
The changes in the proportions of fat, carbohydrate, sugar 
and alcohol in the UK diet since the start of this century 
and certainly since the 1950's, are typical of trends in
affluent societies. The differential effects of income on
diet can be observed both between and within nations, 
[Perisee et al 1969, Miller 1985, NFS 1940-1984]. It is 
well known that the affluent nations of the world comprise 
approximately one-third of the people of the world and have 
two-thirds of the world's food resources at their disposal. 
Whereas the remaining two-thirds of the people in the 
'third world' have only one-third of the world's food 
resources at their'disposal. It is therefore not surprising 
that in 1974, a positive correlation was demonstrated 
between the wealth of a nation, (measured by gross national 
product), and the food energy available per head of 
population (using food supplies moving into consumption) 
[Miller 1985] (Appendix 2). As might be expected, the 
estimated average energy intake in many of the poorer 
nations is below that required to maintain health. That in 
the richer nations is well above that required for health 
and, as has been pointed out, contributes to ill-health in 
these nations.
Perisee et al (1969) have demonstrated a positive 
correlation between the level of affluence, or income, in a 
country and consumption of animal fats, sugar and animal 
proteins by the population of that country. Conversely a 
negative correlation has been demonstrated between level of 
affluence and consumption of vegetable fats, starches and
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vegetable proteins. Perisee and colleagues examined the 
effect of income on the structure of the diet in 
eighty-five different countries in Europe, Asia, America 
and Oceania for the year 1962. They calculated, for each 
country, the percentage of total energy intake per head 
that was provided, in 1962, by:
separated fats and unseparated fats of animal and
vegetable origin,
carbohydrates, while separating sugar from the others,
animal and vegetable protein"
[Perisde et al 1969]
The gross domestic product of each country for the same 
year, was taken as an indicator of national income. That 
was the independent variable in an attempt to represent 
graphically the relationship between national income and 
the cited dietary components. Figure 2.2 encapsulates their 
findings. Appendix 2 contains details of their procedure.
As can be seen from Figure 2.2 the proportion of calories 
derived from fat or the "fat:calorie ratio" rises steeply 
with income, from below 15% of energy in the poorest 
countries to 30-40% in the richest ones. This analysis has 
also demonstrated that this trend was the resultant of two 
opposing trends: a steep rise in consumption of separated 
fats and unseparated animal fats which was opposed by a 
reduced consumption of unseparated vegetable fats. 
Invisible or unseparated vegetable fats were the main 
contributors of dietary fat in the low income countries, 
whereas their contribution to the diet was, on the whole, 
negligible in the industrialised countries. The proportion 
of cereals in the diet varied inversely with income and 
overall there can be seen a subsititution of the nuts and 
seeds by industrially prepared fats and oils. As income 
rises in a particular country, cooking practices tend to 
shift from boiling to frying, thereby utilising more fat. 
Perisee et al have shown that as income rises, the 
proportion of food energy derived from carbohydrates 
declines from 75% in the poorer countries, to 50-60% in the 
richer ones. As mentioned in section 2.3.2, the reduction
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in consumption of carbohydrates as income rises conceals a 
rise in the consumption of sucrose with income. However 
there are exceptions due to "ecological condition and 
dietary habits”. For example, the peoples of Morocco, 
Mauritania, Iraq and Jordan who have low incomes, consume 
high levels of sugar. This is largely attributable to 
consumption of sweetened beverages.
It can be seen that the proportion of animal protein in the 
diet rises with income and that from vegetable sources 
falls. Perisee et al concluded that these two trends offset 
each other, giving the superficial appearance that protein 
consumption is independent of income.
It can be clearly seen that the UK diet as described in 
section 2.3 fits the model of the 'affluent diet'. As 
economic conditions improved since the start of this 
century in the UK, differentials were eroded and the 
national diet became increasingly typically affluent. The 
effect of income on individual food choice is discussed in 
Chapter 4 along with the other determinants of food 
consumption behaviour.
2.6 Changes in the US Diet
Heart diseases are cited as the main cause of death in the 
USA [National Center for Health Statistics 1985] and the 
USA is ranked eighth in the world for deaths from CHD, 
(Figure 1.0). The pattern of diet this century is similar 
to that of the UK diet [Friend et al 1979, Rizek et al 
1983]. The amount of food energy derived from fat, 
carbohydrate and protein is similar in the USA to that in 
the UK. The US Senate proposed dietary guidelines in 1978, 
which are similar to those proposed for the UK in the NACNE 
and COMA reports and which are discussed in the next 
section. For these reasons it is worth briefly summarising 
the changes that have occurred in the US diet and examining 
the composition of this diet in 1984.
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The US diet is not the subject of a continuous survey, such 
as the NFS. Instead of this, the government obtains 
information about the food supply from estimates by 
"commodity specialists" which give annual "food supply or 
disappearance data" [Peterkin 1980]. In addition, 
periodical surveys are conducted by the US Department of 
Agriculture to establish how households use food and the 
food intake of individual household members.
There has been an overall reduction in the food energy 
available since 1909-13, [Hiemstra 1968]. There has been 
an increase in the consumption of meat, poultry, fish, some 
dairy products, fats and oils, sugars and sweeteners, 
vegetables (except potatoes) and citrus fruits. Conversely 
consumption of potatoes, grain products, and non citrus 
fruits declined^ [Friend et al 1979]. Rizek et al [1983] 
have reported that the proportion of food energy available 
from fat in the food supply had increased this century from 
32% to 42%; whereas that from carbohydrate decreased from 
56% to 46%; and protein provided a relatively stable 12% of 
energy for most periods.
Friend et al [1979] reported that the majority of fats in 
the diet are derived from animal sources. The proportion 
derived from vegetable sources has increased since the 
1960's and that from animal sources has declined since the 
1970's. Approximately 90% of the dietary fat is supplied by 
three groups of food: fats and oils; meat, poultry and 
fish; and dairy products. The fats and oils group 
contributes the most energy and this is increasing.
The current national US diet derives 43% of its food energy 
from fats and 45% from carbohydrate, with the remaining 12% 
from proteins, (Table 2.10).
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Table 2.10 Composition of the National 
Average Diet in the USA, 
1984 (expressed per capita 
per day)
Weight
(g)
%  Total 
Food Energy
Fat 166 43
Prote in 102 12
Carbohydrate 399 45
Total Calories = 3450 Kcal
[Source: Friend et al 1979]
2.7 Fat in the UK Diet
In conclusion, it can be seen that the fat content of the 
average British diet has risen this century, or at least 
since efficient nutritional surveillance began in the 
1940's and 1950's.
A general rise in affluence in the UK, since the 1950's, 
has facilitated the increased consumption of foods which, 
typical of a prosperous nation, often contain high levels 
of fat and tend to be derived from animal sources. This
pattern is similar to that observed in the USA during the
same period. The constituents of the diet have thus 
changed, as fat has displaced complex carbohydrates. 
Despite recent changes in the nature of some of the high 
fat foods which are consumed, such as the substitution of 
margarine for butter, the fat and saturated fatty acid
content of the diet remains high, with fat supplying
approximately 42% of food energy.
The gradually increasing consumption of fat over the period
-  58 -
from 1940/50 to the present day, occurred at a time when 
the incidence of CHD morbidity and mortality and the 
incidence of other 'diseases of affluence' were increasing.
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CHAPTER 3: THE EVOLUTION OF NATIONAL FOOD: HEALTH POLICY.
3.0 Introduction.
A number of different forces govern food and health policy 
in the UK. The interests represented by each of these 
forces are varied and often in conflict.
The Ministry of Agriculture Fisheries and Food (MAFF) is 
responsible for policy governing the production, 
importation, processing and retailing of food. Food policy 
is therefore formulated within the MAFF by the influential 
Food Advisory Committee (FAC), in consultation with the 
Minister. Conversely, the health of individuals is the 
responsibility of the Department of Health and Social 
Security (DHSS). This is a separate Government Department
and which has convened the Committee on Medical Aspects of
Food Policy (COMA) and its Advisory Panel, to investigate
the links between diet and disease. There is little formal
contact between these two groups [James P. 1986] and yet 
their mutual deliberations have a direct effect on 
consumers. The UK Government does not have a strong policy 
on food and health. Instead commercial realities dictate 
that there is a food policy which protects the interests of 
the food manufacturing industry, sometimes at the expense 
of the consumer [James P. 1986].
3.1 The European Economic Community Common Agricultural 
Policy.
Since 1973 the European Economic Community (EEC) Common 
Agricultural Policy (CAP), with its system of payments, 
subsidies and premium payments for farmers, has supported 
the meat, cereal and dairy industries in the UK. The CAP 
guaranteed that farmers could be confident of a buyer for 
whatever they produced. Whilst some changes have been made 
to limit overproduction, premium payments support the 
production of excesses of fatty meat. The UK climatic
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conditions also mean that low protein and thus low fibre 
grain, which is most suitable for cakes, biscuits and 
animal rather than human feedstuffs is produced, and 
produced in excess. The removal of the MAFF subsidy on the 
retail price of butter has meant that sales of butter have 
declined in favour of margarine. Sales of whole milk have 
been declining and yet the dairy industry was encouraged, 
at least until 1984, to produce as much milk as possible. 
So that 13% of European milk production is excess to 
requirement [O' Donnell 1986a]. In 1984 a quota system for 
milk production was introduced in the EEC. It has been less 
than totally effective. Dried milk powder and butterfat are 
still being stockpiled in Europe. Other stockpiles of grain 
and fattier types of meat, particularly beef, also exist 
and are maintained at high cost.
In 1973, when the UK joined the EEC, it was hoped that the 
EEC could become self-sufficient in food production and 
that farmers would benefit from the CAP and receive 
guaranteed incomes. These objectives have been achieved. 
The CAP has a strong influence upon the type of foodstuffs 
that are produced and the prices for which they are sold. 
Notorious aspects of the CAP thus include the production of 
excesses of foods which often have a high fat content, and 
the destruction of fruit and vegetables in order that their 
prices can be maintained at artificially high levels.
3.2 The Influence of the Food Industry on Food and Health 
Policy.
Food producers and manufacturers have a strong influence 
upon the developing food and health policy in the UK. The 
extensive powers of the food industry in this respect have 
been highlighted by commentators like O'Donnell [1986a, 
1986b, 1986c] and criticised by groups such as the Coronary 
Prevention Group [Dillon 1986]. It is worth noting that the 
food industry is particularly well represented on the 
committees in those Government Departments which formulate 
food policy and health policy. For this reason these
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Government Departments have been criticised.
The financial resources that are available to the 
manufacturers or producers of foods with a high fat
content, such as butter, margarine and meat, are much 
greater than those available for the health educators. 
Consequently the food companies are very successful in 
communicating a particular promotional message to the
public. The nature of these messages has also been
criticised [CPG 1979] for its confusing effect upon the 
public. Some of the food companies seem to favour a 'health 
education style' of message. These can superficially appear 
to offer advice on health issues, but are often couched in 
terms which favour the product which the company publishing 
the literature is promoting, [BIC 1980, Flora 1980, Ball
1979]
3.3 The Early Stages in Developing a Nutrition Policy for 
the UK.
The DHSS has the reponsibility for dealing with the health 
problems which arise from the consumption of an unhealthy 
diet. For this reason, in 1970, the DHSS established an 
Advisory Panel to COMA, to investigate the links between 
diet and health. At this time the UK did not have an 
explicit policy. The MAFF was pursuing the CAP and the DHSS 
were following the initiatives of other countries, who had 
already published reports which spelt out the links between 
diet and diseases and which proposed quantitative dietary 
goals, (Table 3.0). It is worth noting that Scandinavian 
countries had pubished guidelines in 1968 for their general 
populations. These specified a total fat intake of 25-35% 
food energy, an increased consumption of polyunsaturated 
fatty acids, reduction of sugar consumption and the 
labelling of the fat content of foods.
Hollingsworth has stated that in the context of the UK, a 
nutrition policy should:
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Table 3.0 Fteocrarendations of 21 Oranittees on Food and Coronary Ffeart EXsease
General 
Ropulation (GP) 
High Risk 
Crap (HR)
Fat Content 
of Total 
Energy f%)
Increased
FLEA
FLFA-S^ FA
ratio
Ehi ly 
Dietary 
Cholesterol 
fag)
Redaction
of 9ugar
Labelling of 
Fat Content 
of Foods
Norway, Sweden and Finland 
1968.
GP 25-35 Yes - - Yes Yes
Lhited States 1970 
Inter-society
GP
H R
35 Yes 1.0 300 - Yes
New Zealand 1971 G P 35 _ _ 300-600 _ Yes
1-fear t Fandation H R 35 Yes 1.0 300-600 -
Nfev Zealand 1971 GP _ No Reduce
Royal Society H R Avoid Excess 
Saturated Fat
Yes ** Ffeduoe — *“
Lhited States 1972 
Arerican Ffealth Foundation
GP 35 Yes 1.0 300 Yes Yes
Lhited States 1972 
Arerican Medical Association
H R SLbstantial 
Cfecrease in 
Saturated Fat
Yes - Ffeduce - Yes
International Society of 
Chrdiology 1973
H R 30 Yes 1.0 300 - Yes
Lhited States 1973 
Arerican Ifeart Association
GP 35 Yes 1.0 300 Yes Yes
The Netherlands 1973 GP 35 Yes 1.0 250-300 Yes Yes
Lhites States 1973 
White House Conference
G P 35 Yes - 300 - Yes
Australia 1974 
National Ifeart Foundation
G P
H R
30-35 Yes 1.5 300
Yes
-
Lhited Kingdom 1974 
U B S  (©.ft)
G P Jfeduoe Total 
Fat, 
Especial ly 
Saturated
Nb Yes
'
Swedish Mbdical Expert Group 
1975*
- Reduce Yes - - Yes -
Genrany 1975 (Federal Rsp.) G P Reduce 
Saturated Fat
Yes - 300 - -
Australia 1975 
Acadary of Science
Lhited Kingdan 1976
G P 35 Yes 1.0 350 Yes Yes
Royal Gbl lege of Fhysicians 
and British Cardiac Society
GP Towards 35 Yes ” Ffeduce Yes Yes
Norway 1975-76 
Mnistry of j^ riculture
GP
H R
35
35
Yes
Yes
0.5
1.0
Ebctor's
Ebcision
Yes Yes
Canada 1976 GP 30-35 Yes _ 400 Yes Yes
Health andWfelfare H R 30-35 Yes - 400 Yes
Lhited States 1977 GP 30 Yes 1.0 300 Yes
Senate Gnmit tee H R 30 Yes 1.0 300 Yes
FAOWD 1978 G P 30-35 Yes 1.0 300 - -
European Society of Cardiology 
1978
H R 30 Yes 1.0 300 Yes -
D B S  (©ft) = Efepartrrent of Ffealth and Social Security (Grarrittee on Nodical Aspects) 
F A O W O  = Food &  Agriculture Organisation (Ihited Nhtions) and Wbrld Ffealth Organisation 
Sources: Turner R D  1980. Turner and Gray 1982*
Richard Turner 
Keith P. Ball
"outline measures to maintain a nutritious food 
supply? prevent overnutrition and provide 
recommendations preventing overnutrition".
[Hollingsworth 1979]
In the 1970's, doctors and nutritionists were seeking 
guidance from the Government on the interpretation of the 
mass of complicated and often conflicting epidemiological 
and other evidence about the relation between diet and 
disease. A national nutrition policy was being called for 
and one that nutritionists, medical professionals and the 
food industry could work towards implementing in a combined 
effort [Morse 1 9 7 8 Whitehead 1978, Mann 1979 , Darke 1979, 
Hollingsworth 1979, Passmore et al 1979, Turner 1980].
3.4 The Report of the COMA Panel, 1974
The original remit of the Advisory Panel to COMA was:
"to advise on the significance of any relation 
between nutrition and cardiovascular and cerebro­
vascular disease".
[Godber in COMA 1974]
The Panel examined all of the 'accumulatd scientific 
literature1 at that time on the 'complex subject' and after 
ten drafts of the report found difficulty in reaching 
agreement over their recommendations. Particularly as much 
of the evidence was drawn from outside the UK and as stated 
there are potential dangers in assuming that the results of 
investigations made in one country apply to another.
Their recommendations were cautious and did not include 
quantitative guidelines. It was stated that susceptibility 
to fatal CHD is influenced by age and sex and differs 
according to the area of the UK in which a person lives. 
The report acknowledged the likelihood of multifactorial 
aetiology of cardiovascular and cerebrovascular diseases. 
It introduced the concept of 'risk factors' which 
predispose to the development of CHD and stated that the 
liability to develop CHD is the result of an interaction 
between external and internal risk factors:
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"There are many risk factors for ischaemic 
heart disease only some of which are dietary 
in nature".
[GOMA 1974]
Apart from the possible influence of the nature of the 
diet, the Panel indicated that the following risk factors 
are important and might predispose the individual to CHD:
"- a raised serum cholesterol concentration;
- a raised serum triglyceride concentration;
- hypertension;
- excessive cigarette smoking;
- insufficient physical activity;
- the presence of diabetes mellitus;
- being overweight from any cause;
- an inherited predisposition;
- emotional stress".
[COMA 1974]
Table 3.1 shows which of the possible dietary 
characteristics the Panel consider to be possible risk 
factors for CHD.
Table 3.1
Dietary Characteristics Which 
May be Risk Factors for CHD:
1. overconsumption of food
2. excess of dietary fat
3. a low ratio of polyunsaturated to 
saturated fatty acids (P/S Ratio) in the diet
4. an excess of dietary cholesterol
5. an excess of dietary sucrose
6. a high consumption of common salt
7. a deficiency of dietary fibre
8. the softness of the water supply
[Source: COMA 1974]
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A list of other dietary characteristics which might be risk 
factors but for which the evidence is weak, is given in 
Appendix 4.
The recommendations of the COMA Panel in 1974, recognised 
the importance of non-dietary factors, such as a relevant 
reduction in cigarette smoking and increases in physical 
activity. They state:
"No single dietary factor can be regarded as
predominant in determining susceptibility to the
disease".
[COMA Report 1974].
However the following recommendations in relation to diet 
are made in the report:
1. "Obesity should be avoided both in the child and 
the adult
2. The majority of the members of the Panel recommend 
that the amount of fat in the United Kingdom diet, 
especially saturated fat from both animal and plant 
sources, should be reduced
3. The Panel unanimously agree that they cannot 
recommend an increase in the intake of 
polyunsaturated fatty acids in the diet as a 
measure intended to reduce the risk of the 
development of ischaemic heart disease
4. The consumption of sucrose, as such or in foods and 
drinks, should be reduced, if only to diminish the 
risk of obesity and its possible sequelae
5. Proposals for softening the water supply... should 
be considered in the light of knowledge about the 
observed positive relationship between the death 
rate from ischaemic heart disease and the softness 
of the local water supply"
[COMA Panel 1974].
The tone of these recommendations was cautious. Although a 
reduction of the amount of fat in the UK diet was proposed, 
it should be noted that this was not a unanimous
recommendation. A "note of reservation" from Yudkin was 
included in the Report. The extent of the proposed 
reduction had not been quantified. This is in stark
contrast to the approaches of similar committees in other
industrialised countries (Table 3.0) at the time.
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3.5 The Report of the Joint Working Party of the Roval 
College of Physicians and the British Cardiac Society.
The report of the joint working party of the Royal College 
of Physicians and the British Cardiac Society (RCP/BCS) was 
published in 1976. In common with the approach adopted by 
the COMA Panel, this working party carefully considered all 
of the accumulated scientific evidence and as Hollingsworth 
has stated the report contains:
"a wealth of common moderate sense based on all the 
experimental evidence available".
[Hollingsworth 1979].
The recommendations were less cautious. The RCP/BCS 
quantified the dietary goal for fat as a reduction in the 
total amount of fat in the diet towards 35% of food energy. 
This Report was also at variance with that of the COMA 
Panel in recommending partial substitution of SFA's by 
PUFA's, so that a significant fall in blood cholesterol 
might be achieved. Consequently it was recommended that 
foods rich in SFA's be replaced by those rich in PUFA's and 
that consumption of cholesterol be decreased. The Report 
also recommended a decrease in sucrose consumption and that 
foods be labelled for their fat content.
The publication of this Report prompted the COMA Panel to 
re-examine their evidence and to reiterate their stance, 
particularly in relation to the possibility of increasing 
the consumption of PUFA's.
3.6 A New Initiative in Preventive Medicine.
In 197 6 the DHSS launched a "new initiative in preventive
medicine", with the publication of the first in a series of 
booklets intended for the general public, but which are
probably selective reading for educated professionals. This 
was the 'Prevention and Health' series. The rationale for 
preventive medicine is well known and accepted. As
Dickerson [1979] has pointed out, since the formation of
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the National Health Service, its expenditure has been 
increasingly on preventable diseases, such as constipation. 
The "diseases of malnutrition in an affluent society" [Mann
1979] also fall into this category. The third booklet in 
the DHSS series entitled "Prevention and Health: Eating for 
Health" addressed the issue. Following an explanation of 
the trends in diet and disease this century, it presented, 
for (educated) consumers, the recommendations of the COMA 
Panel. The format is shown in Table 3.2 and Appendix 4. As 
was the case with the COMA Report the guidance in this 
booklet was cautious. The overriding message was one of 
moderation and the responsibility for health was placed 
clearly on the individual consumer. "Eating for Health" 
stressed that diet is only one aspect of lifestyle, that 
may need to be altered by some individuals. The other 
aspects of lifestyle which may need to be addressed by an 
individual were said to be the "predisposing risk factors”, 
identified in the COMA Report (section 3.4).
At no point did the authors endorse blanket adoption of the 
proposals by all individuals. They indicated that there was 
no proof that a particular kind of diet or food would cure 
or prevent heart disease, or other diseases of affluence. 
However, it was stated that if the British people want to 
see a decrease in premature death from the 'diseases of 
affluence', then individuals should assess their own 
lifestyle in terms of the identified risk factors and 
remove as much of the risk as possible. The booklet 
stressed the primary importance of avoiding obesity. The 
possible changes to lifestyle which it advocated were:
increasing physical activity
- reducing/eliminating cigarette smoking
- drinking less alcohol
- adopting a different diet"
[DHSS 1978]
These changes were said to be of more relevance to people 
with a longer expectation of life. The extent of the 
practical advice on diet is shown in Appendix 4 and of
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particular note are points 6 and 7, (Table 3.2). Although 
the booklet did not quantify the desired reduction in fat 
consumption, there was an implication that a reduction by 
10%, of the total energy that is derived from fat, would be 
beneficial.
Table 3.2
Dietary Guidance in Relation to Fat: 
"Eating For Health" [EHSS 1978]
6. "People need to watch the amount of fats and sweet foods they eat. 
Many people need to cut down on their intake of:
visible fats in the form of cream, butter, margarine, fat on 
meat, fried foods;
invisible fats in cakes, biscuits, puddings, pastry, ice cream; 
sugar in sweets, chocolate, puddings, soft drinks, tea, coffee 
and other beverages.
7. The reduction in energy intake which results from eating less 
fat and less sugar can be made up by eating more bread, and more 
fresh fruit and vegetable including potatoes. All these foods 
are less fattening weight for weight, than the fatty sweet foods 
1isted in 6."
3.7 The US Dietary Goals.
In contrast to the cautious British approach, in 1977 the 
US Senate Select Committee, under- the chairmanship of 
Senator McGovern, published the first edition of the US 
dietary goals. The stated aims were to bring the importance 
of dietary factors in health to public attention; 
acknowledge the extent of confusion about diet and health; 
and to provide guidelines for healthy eating which might 
lead to the reduction of health costs.
Six dietary goals were presented which, if adopted, were 
expected to meet the objectives, (see Table 3.3). The 
booklet containing the dietary goals was made available for 
purchase and use by consumers. Despite the complex and 
technical nature of some of the information that it
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contains, which might not have been easily understood by 
the nutritionally uneducated consumer, it became a 
bestseller [Thorn 1980]. The recommendations that are set 
out in this first edition are more severe than those of the 
DHSS. There was clearly an assumption that there is a 
primary causal link between the intake of SFA's and the 
incidence of CHD. Inflexible quantitative goals were set 
and no consideration given to variation in individuals 
bodily needs, even less to personal preference, which is 
extremely important, for
"if any nutritional change is to be permanent it must 
be popular"
[Hollingsworth 1979].
These dietary goals provoked a great deal of interest but 
were also criticised. The public became more interested in 
nutrition. But the food industry and medical profession
were antagonised, as they had not been extensively
consulted. A ’’diversity of scientific opinion” was 
therefore hastily published in November 1977 [US Senate 
Select Committee 1977b]. These views, previously ignored or 
overlooked, became fundamental in re-shaping the dietary
goals and a second edition was published in December 1977
(see Table 3.3).
'Notably more cautious, the objectives of the second edition 
were that the goals be used by American consumers who, 
taking responsibility for their own health, reducing their 
risk of illness by adopting the goals, would:
"redress the balance between curative and preventive 
medicine"
[US Senate Select Committee 1978].
The controversial nature of the relationship between diet 
and disease was acknowledged in this edition. The concept 
of a number of predisposing 'risk factors', as suggested by 
the COMA Panel 1974, was put forward. The goals were 
reworded, as can be seen from Table 3.3, and new ones 
added. These were in relation to energy balance, obesity,
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and alcohol consumption. The advice in relation to dietary 
fat remained much the same. In the second edition a 
distinction was drawn between 'Macro' [1] and 'Micro' [2] 
nutrients, it was hoped that this would aid consumer 
understanding of the issues. The recommendations of the 
second edition of the goals were noticeably less severe. 
Although still quantitative they acknowledged individual 
variation in dietary needs. For example, the goal for fat 
was adjusted to read "a reduction in consumption to 30 ±3% 
total energy intake". Both sets of goals were accompanied 
by a list of suggested changes in food selection and 
preparation which are shown in Table 3.4.
In contrast to the British approach which, some would argue 
is more realistic [Turner and Gray 1982], the US approach 
does have the advantage of being definitive. It gives the 
consumer a clear set of guidelines with which to work. Only 
since the publication of the NACNE Report and the second 
Report of the COMA Panel in 1984, has the British consumer 
been afforded that opportunity.
3.8 Recommendations of the Twenty-One Committees.
As shown in Table 3.0, by 1978, 21 advisory committees in 
different western countries, where CHD is symptomatic of 
lifestyle, had considered the available evidence and 
published recommendations on diet.
A general recommendation of all of the committees is the 
reduction of total fat intake by respective populations. 
Some committees cite recommendations for the general 
population and others for high risk groups within the 
general population. All committees, except the COMA Panel,
Notes: 1. 'Macro-nutrients' refers to fat, protein,
carbohydrate. 2. 'Micro-nutrients' refers to vitamins and 
minerals.
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had recommended increased intake of PUFA's in substitution 
for SFA's. The majority recommended a reduction in the 
consumption of sucrose and the labelling of the fat content 
of foods.
3.9 The Coronary Prevention Group.
In 1979 the Coronary Prevention Group (CPG) was formed in 
Britain [Ball and Turner 1980] and has since acted as a 
pressure group [Ball 1979] in favour of a policy for food 
and health which recognises the link between diet and 
disease. At the inaugural conference, Professor WPT James 
stated that:
"There is no co-ordinated food and nutrition policy 
in Britain, primarily because it is still not 
recognised that diet has an important role to play in 
the development of many diseases of affluence. The 
demand for absolute proof of the dietary component of 
disease on a population level ignores both the innate 
biological susceptibility in only a portion of the 
population to a particular nutrient as well as the 
increasing evidence from studies on non-human 
primates that diet plays a key role in several 
conditions including heart disease"
[James WPT 1980].
A co-ordinated food and nutrition policy is seen by the
CPG as an important objective for the UK. Turner and Gray
have cited the success of such an approach in Sweden. 
[Turner and Gray 1982]
By 1982 the major recommendations for alteration in eating 
habits, for which there was a British consensus were:
"- reduce average intake of total fat
- reduce average intake of sugary foods
- increase intake of dietary fibre
- increase intake of complex (starchy) carbohydrates 
especially from bread and potatoes
- increase intake of fruit and vegetables
- reduce average intake of salt
- reduce average intake of alcohol"
[Turner and Gray 1982].
and despite calls for a co-ordinated food and health policy
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one had not been formally adopted or implemented by the UK 
Government.
3.10 The Report of the WHO Expert Comm if-tee 1982.
In 1982 the WHO Expert Committee considering the prevention 
of CHD stated that dietary guidelines or 'principles' 
should be formulated, to enable members of populations to 
reduce their total cholesterol levels. But that such 
guidelines should not prevent or prejudice normal growth 
and development in children; affect the quality of 
nutrition for adults; nor limit the pleasure of eating. 
Consequently the dietary advice in Table 3.5 and the 
guidelines shown in Table 3.6 were proposed. As the concern 
of the WHO is an international one, the advice and 
guidelines are general or perhaps 'global' and can be 
applied to individuals in nations as appropriate for that 
nation.
Table 3.5
The Dietary Changes Which Are Proposed By W-D For 
Populations With A  High Incidence of CHD.
1. A  reduction in saturated fat and dietary cholesterol which 
together are the prime factors that raise blood cholesterol 
levels; this can be assisted by replacing seme of the 
saturated fat by monounsaturated and polyunsaturated fat:
2. An increase in canplex carbohydrate consumption;
3. Avoidance or correction of overweight; and
4. A  reduction of cholesterol intake to below lOOmg per 4.18 MJ 
(1000 Kcaltft) per day, or below an average of 300mg for the 
adult population.
[Source: W-D 1982a]
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Table 3.6
The Guidance Given By W-D In Adjusting Traditional 
Eating Patterns To Mset The Proposed Dietary Changes:
Emphasize:
1. appropriately combined foods of plant origin: 
beans, cereal grains, vegetables (cooked and 
raw), and fruit (offering good quality 
protein, low fat, low saturated fat, low
cholesterol, low sodinn, low refined sugar, 
high carp lex carbohydrates, high minerals,
vitamins and fibre, and lower energy intake);
2. fish, poultry and lean meats, used in small
portions and eaten less often as the main
dish (offering good-quality protein, low fat, 
low saturated fat, low cholesterol and lower 
energy intake);
3. low-fat dairy products for adults (offering
good-quality protein and minerals, low 
saturated fat, low cholesterol, and lower
energy intake);
4. less oils and fats in food preparation and in
spreads; preference to be given to liquid
vegetable oiIs.
De-emphasize:
1. high-fat meats from domestic breeds as
principal protein source (also high in
saturated fat and cholesterol; and providing 
high energy intake);
2. high-fat dairy products: whole milk, cream,
cheeses (also high in saturated fats and
cholesterol; and providing high energy 
intake);
3. whole eggs, unless a major source of protein 
(egg yolks are high in dietary cholesterol);
4. comnercially baked products (high in
saturated fat and providing high energy
intake);
5. alcoholic beverages (providing high energy 
intake, low in nutrients).
[Source: W-D 1982a]
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3.11 The National Advisory Committee on Nutrition 
Education.
In 1979 the National Advisory Committee on Nutrition 
Education (NACNE) was constituted by the British Nutrition 
Foundation (BNF) and the Health Education Council (HEC). 
The committee included representatives of the practitioners 
of nutrition education, the food industry, DHSS, MAFF, BNF, 
HEC, the Scottish Health Education Group and the academic 
community. The brief of the committee was:
"to provide simple and accurate information on 
nutrition and to meet the need and demand for 
nutrition education in the future because of the 
increasing emphasis on preventive health measures, 
changing economic circumstances and changes in the 
balance of world food supplies"
[NACNE 1983]
During the early stages of its existence the committee 
found conflicting evidence about the constituents of a 
healthy diet. The committee members needed to reach 
agreement about the nature of a healthy diet. This became 
the committee's first and major priority before it could 
fulfil its remit. This was provision of "clear and simple" 
nutritional messages and "unambiguous advice that could be 
put into practice by the public". Consequently a working 
party chaired by Professor WPT James was asked to examine 
the various issues. The discussion document which contains 
their findings, the 'James Report' or 'NACNE Report', was 
published in September 1983.
James and his colleagues found that a significant amount of 
relevant guidance on the topic was available in official, 
academic or international reports. Some aspects of the 
topic were not addressed by such authoritative documents, 
although much research may have been conducted on an issue. 
In contrast to the American approach, great care was 
apparently taken to consult recognised specialists or 
experts in the field. An interdisciplinary approach was 
emphasised and interested groups, such as the UK Federation 
of Home Economists, were invited to comment on the eventual
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discussion document.
Two major policy issues were highlighted by the document:
1. The first was whether or not efforts should be made to
achieve dietary change for the whole population of the 
UK or for specific high risk groups. The selective
approach was rejected in favour of formulation of a
nutritional health policy for the total population.
2. The second issue was that whilst quantitative dietary 
goals were desirable, unfortunately 'expert' opinion 
was not unanimous regarding their nature or extent. 
Consequently the authors proposed a set of modest short 
term goals for the 1980's, for which there was a 
consensus. Quantitative long-term goals were also 
proposed. The authors expressed hope that the Report of 
the COMA Panel to be published the following year, 
1984, would lead to agreement about these goals.
The full list of long term proposals which are made in the 
paper is given in Appendix/4 J The main recommendations in 
relation to the fat content of the diet were as follows:
Fat intakes should be on average 30% of total 
energy intake.
- Saturated fatty acid intake should be on average 
10% of total energy intake.
- No specific recommendations should be made on 
increasing polyunsaturated fatty acids to increase 
the P/S ratio of the diet. The other recommend­
ations will ensure an appreciable increase in this 
ratio.
- No recommendation is made about lowering 
cholesterol intake.11
[NACNE 1983]
A time span of 15 years was indicated for the realistic 
achievement of the long term proposals. The authors felt 
that it would seem reasonable and modest, to aim in the 
1980's to achieve about a third of the change for the 
population as a whole.
- 78 -
Table 3.7 presents the short term goals. If these are 
achieved the new "total diet" which should result, will 
comprise the following in terms of food energy:
Food Energy
Protein 11% (no change)
Fat 34% (a reduction)
Carbohydrate 50% (an increase)
Alcohol 5% (a reduction)
Total 100%
[NACNE 1983]
It is anticipated that the proposed dietary changes would 
also effect an increased consumption of minerals and
vitamins. This, as Cannon and Walker [1985] have shown, is 
needed- in terms of the national diet.
The James Report has been welcomed by people who are
involved in nutrition education, principally for the 
quantification of the dietary goals, for which many people 
had been calling for several years [Morse 1978, Whitehead
1978, Mann 1979, Darke 1979, Hollingsworth 1979, Passmore
et al 1979, Turner 1980, Truswell 1981] . As stated in the 
discussion document, the COMA Panel also published a Report 
in 1984 and its findings and recommendations essentially 
reiterated the content of the James Report.
3.12 The Report of the Advisory Panel to the Committee 
on Medical Aspects of Food Policy in 1984
In common with its predecessor in 1974, this Report 
summarised the changes in the composition of the British
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Table 3.7
The Short Term Dietary Changes Proposed in the ’James Report’ to the N^CNE.
(i) a. Reduction of the average total fat intake by 10%, frcm 128g (38% of total energy
kcal) to the new figures of 115g (34% of total kcal).
b. Reduction of average saturated fatty acids (SFA) intake frcm 59g (18% of total
energy) to 50g (15% of total); ie. a 15% reduction.
When converted into terms of food, this may require reductions frcm dairy fats,
for example, of about 5g; franmeats about 3g; and lg frcm biscuits and cakes.
c. The reduction in SFA intake would be easier to achieve, and a palatable diet 
maintained, if there was a small increase of polyunsaturated fatty acids (FUFA) 
intake frcm 14.5g (4% of the present total energy) to 18g (5% of total) ie. a 25% 
increase. The P/S ratio will thus rise to 0.32 (from 0.24 in 1980) by the use of 
selected vegetable oils and particular margarines. This would accord with the
reccmnendations of most authorities and it would be acceptable in terms of the
first report frcm the EHSS on diet and coronary heart disease.
(ii) Reduction in sugar: the goal should be to reduce total average intake by 10%
during the 1980's ie. frcm 38 kg per year to 34 kg, and thus frcm about 14% of 
total energy to about 12%. Intake between meals frcm confectionery and soft 
drinks in particular should be reduced, so that this amounts, on average, to less 
than 1 oz of such sugar per day.
(iii) Energy value should be maintained because more exercise throughout the population
is to be encouraged. About 650 kj (155 kcal) daily are involved in reducing fat 
and sugar intakes as indicated, and these should be replaced, palatably, by 
low-fat foods, but mainly frcm bread, including brown and wholemeal, potatoes, 
fruit and other vegetables: eg. about 300-400 kj (70-100 kcal) daily could come 
frcm a variety of breads; about 125-175 kj (30-40 kcal) frcm potatoes; and 125-175 
kj (30-40kcal) frcm fruit and vegetables. This will probably mean increasing 
bread, potato, and fruit and vegetable consumption, each of them, by 25-30%. These 
changes will also have the desirable effect of increasing dietary fibre.
(iv) Increasing total dietary fibre intake by about 25%, frcm about 20g to about 25g.
Both cereal fibre, and fruit and vegetable fibre, would be increased, as widely 
reccmnended on health grounds.
(v) Reduction of salt by 10%, for a start, or about lg.p.d., mainly by adding less in
cooking, and at table (while food manufacturers are making their more important
reductions in the larger part of dietary salt that is now brought into the heme).
A  reconmendation is also made here to reduce the average intake of alcohol by 10% frcm 
6% of total energy towards 5%. When this is done, the 30 or so kcal lost will have to 
be replaced by a further small increase of the foods specified in (iii) above.
[N«CNE 1983]
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diet this century; examined data on the death rates from 
CHD and other principle causes of death; considered the 
accumulated evidence for a link between diet and the 
incidence of cardiovascular disease; presented a brief 
summary of the bases of the Reports main recommendations; 
and gave general guidance as to how the recommendations may 
be implemented.
A series of recommendations for particular groups of 
individuals were a new feature in this Report. Advice was 
directed at "the general public; medical practitioners; 
producers, manufacturers and distributors of food and drink 
and caterers; and the Government". It was recommended that 
a "joint machinery" of all "bodies which have assumed 
responsibility for advising about the prevention of 
cardiovascular disease in the UK" be established, so that 
regular reviews of the link between diet and these diseases 
could occur.
Unanimity of opinion was sometimes missing from this 
Report. Only nine out of the ten members of the Panel 
supported the recommendation to reduce consumption of SFA's 
and total fat, as a measure likely to reduce the risk of 
CHD. The Panel members were unanimous that the evidence 
'falls short of proof' and one member considered that the 
evidence for reduction of the fat content of the diet was 
insufficient. This person supported the recommendation, on 
the grounds that it may lead to a beneficial reduction in 
the incidence of obesity, which would represent an 
improvement in general health.
The principal recommendations of the Panel in respect of 
dietary fat were that consumption of SFA's and total fat 
should be decreased, in the UK. It was recommended that 
consumption of SFA's be reduced to 15% of food energy; and 
that total dietary fat should only provide 35% of food 
energy. These recommendations do not apply to those under 
the age of 5 years, nor those in ethnic groups which 
consume less than average amounts of SFA's. Other
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recommendations for the individual consumer include:
" - a  P/S ratio of 0.45;
- provision of whole milk, not skimmed varieties, for 
children under 5 years;
- limiting intake of simple sugars;
- avoid excessive intake of alcohol;
- limiting intake of salt and consideration given to 
ways of reducing it;
- compensating for reduced fat intake with increased 
fibre rich carbohydrates;
- avoidance of obesity by adults and children by a 
combination of appropriate food intake and regular 
exercise;
- people should not smoke cigarettes;"
[COMA 1984]
No specific recommendations were made about protein intake, 
cholesterol intake, or the hardness of water, which had all 
been addressed in earlier reports. It was indicated that 
the Panel viewed their recommendations as realistic, in the 
context of the general population of the UK. A proposal to 
limit the dietary energy derived from fat to 30%, as was 
made by the WHO Expert Committee in their Report (1982a), 
was considered to be "stringent” in this context.
Medical practitioners were recommended to give dietary 
advice and to be vigorous in identifying and advising 
people who have increased risk of CHD. Health educators
were advised to communicate the nature of the
recommendations, contained in the Report, to the public; 
and to suggest ways in which they might be successfully
implemented. It was suggested that they provide specific
advice on the formulation of appropriate diets and types of 
physical activity, so that the risk of cardiovascular 
disease might be minimised. The findings of the risk factor 
intervention trials were reiterated (section 1.3.3.4): that 
the success of this type of health education wholly depends 
on the level and quality of counselling given to consumers.
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It was clearly stated that
"If people are to change their diet then they must be 
informed of the need for change and of how the change 
may be implemented, and be given the necessary 
enabling information".
[COMA 1984]
For those foods which have a fat content of more than 10%, 
the food industry was advised to either label the foods 
with their fat content, or to display the fat content of 
such foods at the point of sale. A system of easily 
understood, simple, clear labelling codes distinguishing 
fats and oils with particular fatty acid contents was
recommended. Other advice included labelling or displaying 
the level of alcohol concentration in drinks containing 
more than 1.2% of alcohol by volume.
The advice to the Government included measures to achieve 
effective health education, which it is stated should begin 
in schools; initiation of a process of consultation with 
the food industry which should lead to legislation and
Codes of Practice to improve consumer awareness of the
content of foods and alcoholic drinks, and lead to the
production of some low fat foods; encouragement of the 
production of leaner carcasses in sheep, cattle and pigs; 
the removal from the Common Agricultural Policy of factors 
which make achievement of dietary goals difficult for 
individual consumers; and the initiation of a programme of 
research to find easy and cheap ways of identifying those 
people who are at high risk for CHD.
In considering the ways in which people might achieve the 
recommendations for dietary change, the Panel stated that 
provision of such practical advice was not a part of their 
remit, but that they have recommended appropriate action to 
formulate the necessary information. It was recognised that 
practical guidance is essential and should be simple and 
easy to follow to maximise the chances of individuals 
success. Nevertheless general guidance was given about
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reducing the fat content of the diet. This was to 
eliminate or limit consumption of those foods which 
contribute the most dietary fat. Alternatives which have 
a reduced fat content were recommended for those over the 
age of 5 years.
The suggestion that simple dietary advice be produced for 
the public has been met by the BNF and HEC with the 
publication of a leaflet [BNF/HEC 1985]. This leaflet 
has been designed to appeal to the public, is readily 
available through Health Education Council outlets and 
presents the dietary guidance suggested in the COMA 
Report [1984] . It seems to have had a mixed reception 
among educators. Some of whom have been fairly critical 
of its style of presentation and the quiz that it 
contains. Consequently a second leaflet has been 
formulated and is currently under discussion by 
interested parties.
This second Report from the Advisory Panel to COMA has 
effectively provided the British public and the medical 
profession, food industry, health educators and 
Government with a set of guidelines towards which they 
are advised to work. It is important to realise that 
this is only advice and there is not, as yet, any 
legislation of the type that is requested in the Report, 
to make achievement of the dietary goals any easier for 
members of the general public.
3.13 In What Sense Does the PK Have a Food and Health 
Policy?
The Report of the COMA Panel 1984, has provided the 
population of the UK with a set of dietary guidelines in 
relation to CHD and some recommendations for all those 
who are interested in food supply, nutrition, education 
and prevention of CHD. The recommendations for action by 
these various professional groups should, if adopted, 
help consumers to follow the guidelines. This Report is
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the official Government Report on diet and C H D  and 
despite remaining critics [Le Fanau 1984] , the scientific 
consensus is in support of the proposed changes which it 
contains [NACNE 1983, C O M A  1984, B M A  1986].
The willingness or ability of each professional group to 
take the recommended courses of action remains to be 
seen. The ability of the medical profession to provide 
nutritional advice for the public is questionable, as it 
has been reported that nutritional knowledge among GPs is 
very poor [Gray 1983] . Conversely it is also reported 
that GPs are the one source of nutritional information 
which many consumers will trust in the interpretation of 
conflicting messages about health, which appear in the 
media [BNF 1985]. An unfortunate paradox is clear. 
Whilst it is true that efforts are being made to 
incorporate more nutritional education in medical 
training; there remain a large number of practicing GPs 
whose nutritional understanding is limited and who cannot 
provide adequate dietary advice. The willingness or 
ability of Government to make appropriate changes to 
legislation or Codes of Practice, which influence product 
standards in the food industry, is also questionable, 
given the powerful lobby that exists on behalf of the 
industry in Government circles.
The health educators are making efforts to improve the 
nutritional knowledge and awareness of the general 
public. In the COMA Report [1984] greater emphasis is 
placed on a traditional educational [Cust 1979] approach 
in health education through which it is assumed that 
dietary change will be effected. The validity of this 
approach is open to question, because it assumes that 
knowledg'e is the principal motivating factor in food 
choice. Certainly people cannot act without some 
appropriate knowledge, but there is considerable evidence 
that other factors are stronger determinants of food 
choice, [Thomas 1979, McKenzie 1980, Hornsby-Smith 1984, 
Tuck 1984, Heald 1985]. For any health education
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It therefore seems clear that the only sense in which the 
UK has a food and health policy is- that dietary guidelines 
have been formulated, given Governmental approval and 
published in a relatively obscure document. Individuals 
retain the responsibility for preventive nutritional 
health. So it is important to establish the extent to which 
they are willing and able to do so. For this reason it is 
necessary to investigate consumer behaviour in relation to 
food, to establish a greater understanding of motivational 
factors in food choice and, in the context of this 
research, particularly in the choice of foods with a high 
objective fat content.
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CHAPTER 4: FOOD CONSUMPTION BEHAVIOUR
4.0 Introduction
The need for eating habits to change in order to improve
health and prevent disease has been demonstrated in Chapters 
1-3. A combination of resistance to change by the 
agricultural producers, food industry and Government and the 
problems faced by the medical profession and health 
educators in their advisory roles, has produced the 
situation where thff responsibility for nutritional health 
still rests with the consumer. This is despite
recommendations to the contrary and Government initiatives 
in preventive medicine. The consumer is responsible
for implementing change in eating habits so that, among
other things, total fat consumption can be reduced to an 
eventual 30% of energy intake, [NACNE 1983, COMA 1984]. 
This advice represents a proposal for significant altertion 
in food consumption behaviour. It is generally recognised 
that behavioural change, in the interests of health, is 
difficult to effect at least in the short run [McKenzie
1980]. This is due to the variety of factors that determine 
consumer behaviour in respect of health [Jaccard 1975, 
Newens 1979, McGill 1987, Hicks et al 1988]. Practitioners 
of nutrition education confirm that real change in food 
habits is similarly difficult to achieve [Bateman 1983, Bull 
& Buss 1983]. In this context researchers [Gray 1983, 
Shepherd & Stockley 1986, Shepherd 1986, Wise et al 1986] 
point to the importance of socio-cultural and attitudinal
determinants. For these reasons it has been proposed as 
part of a general WHO strategy in health education that:
"health education must take account of the 
social and environmental factors that influence 
health decisions".
[Kickbusch 1983]
The reported success of the anti-smoking campaign [Catford, 
Nutbeam, Woolaway 1984] suggests that, whilst difficult to 
bring about, behavioural change for health is feasible over 
a period of years.
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In the terms of the COMA Report [1984] it was recommended 
that consumers should be assisted in their attempts to 
change their food behaviour by (educational) initiatives on 
the part of all of those concerned with food supply. It was 
stated that consumers should be given the "necessary 
enabling information" [COMA 1984] so that they might in 
terms of accepted strategies in health education "make 
choices" [Seedhouse 1986]. This implies adoption of a 
traditional approach [Allport 1935] to health education by 
the relevant professionals, such that given the information, 
consumers will be able to take appropriate steps to alter 
food habits. Such _an approach would fail to recognise the 
multivariate nature of food choice and the possibility that 
factors other than nutritional knowledge are influential in 
this process. Such an approach would be naive [Tuck 1984] 
in presupposing that food choices are largely based on 
concerns about nutritional health, which, as stated by the 
Working Party on Nutrition Education, 1977 is far from the 
case:
"It would be naive to assume that nutrition 
education can be a primary determinant of 
nutritional status of a population because 
knowledge does not necessarily motivate 
towards a change in behaviour, even though 
such a change may be beneficial. Action not 
only depends upon knowledge, but also on the 
option available in practice."
[BNF: DHSS: HEC 1977]
Consequently in providing a useful background to the 
investigative work, which is subsequently reported, the 
remainder of this Chapter presents background information on 
the following topics:
(i) the main determinants of food selection
(ii) the role of nutritional knowledge in food 
selection
(iii) the role of health concerns in food choice
(iv) discussion of a model of behavioural change which
appears to have greatest utility in terms of this
research
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4.1 Food Behaviour
Food behaviour might be defined as the choice of particular 
foods for consumption at a given time and location by 
individuals within a cultural system [Mead 1943]. It is 
essentially multidimensional and there is considerable 
interest in defining its elements [Gray 1983, King 1984, 
Fieldhouse 1986]; and in exploring the nature and 
importance of these elements [Lewin 1943, Nicod 1974, 
Douglas and Nicod 1974, Douglas 1975, Nicod 1980, Atkinson 
1980, Murcott (1983) (1984), Hornsby Smith 1984, Tuck 1984,
King 1984, Kerr and Charles 1986]. It is apparent that 
aspects of food behaviour are of interest to researchers in 
a number of disciplines. The literature contains reports of 
attempts to further understanding of specific facets of food 
choice. Many of these have been conducted from the 
perspective of a particular discipline. A clearer
understanding of food behaviour is available to those who 
are prepared to take a multidisciplinary approach. Such a 
perspective is adopted in this research through a desire for 
a comprehensive understanding of the issue. The disciplines 
which contribute to an understanding of food behaviour 
include social anthropology, sociology, psychology, 
economics, marketing, market research, consumer behaviour, 
nutrition, physiology, food science and health education.
Social anthropologists have attempted since 1941 to explain 
food choice in terms of the social significance of food 
[Murcott (1982) (1983) and eating [Mead, 1943, Lewin 1943,
Nicod 19 74, Douglas and Nicod 1974, Douglas 1975, Nicod 
1980, Atkinson 1980], by examining the social and cultural 
determinants of food choice. These include symbolism; 
taboos; social obligation; cultural, social and personal 
status.
Sociologists have demonstrated an interest in the food 
consumption patterns which occur in a changing social 
environment. Much of the sociological research looks at the 
influence of demographic variables on the food behaviour of
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families or households. This study has included the
influence of changes in food availability, in its broadest 
sense, on that behaviour [Hornsby-Smith 1984] .
Psychologists contribute an understanding of the
psychological determinants of behaviour [Tuck (1976)
(1984)]. These include the mechanisms by which formation of 
food habits occur, the effect of an individuals emotional 
state, of motivational factors and even personality traits 
on their food consumption behaviour, [Open University (O.U.) 
1978, Foxall 1980]. Various theories of consumer economics 
purport to explain the relationships between price, income, 
supply and demand, plus the interrelating factors which 
dictate particular forms of behaviour such as 'conspicuous 
consumption'.
Marketers have addressed the_ mechanisms involved in
food marketing; whilst market research evaluates the 
effectiveness of marketing strategies or the potential for 
innovation.' Commerical market research is becoming an 
increasingly important source of data on food consumption 
patterns; and consumer preferences, attitudes, knowledge and 
awareness [McKenzie 1981, BNF (1973) (1985), King 1984, Tuck 
1984, Heald 1985, Baker 1986].
Food scientists contribute technological innovations which 
affect food availability - usually by extending the range or 
'improving1 the sensory appeal of the food. Nutritionists 
are concerned with the effect of diet on the individual, the 
level of nutritional knowledge that an individual possesses 
and whether this knowledge is effective in improving their 
nutritional status. Nutritionists often become health 
educators and thereby principally concerned with the 
dissemination of information. The objective of which is to 
persuade consumers to make healthy food choices.
It would be unrealistic to imply that each of these 
disciplines is discrete for there are areas of overlap and 
increasingly researchers are working together in multi­
disciplinary teams [McKenzie 1980. NACNE 19831. However
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the perspective that is afforded a member of a particular 
discipline can impair their view of the multidimensionality 
of food behaviour. Consequently there is considerable 
utility in the interdisciplinary approach of Home Economics.
4.2 What are the main determinants of food selection?
Food behaviour is the result of a complex interaction of a 
wide range of factors. For this reason it is not entirely 
feasible to produce a model of food selection which 
specifies all of the explanatory variables. Several models 
of food choice have been proposed which have in general 
concentrated upon either the environmental aspects or 
internal motivation [Fieldhouse 1986]. Typically neither 
approach has provided a full exposition of food selection. 
Sanjur [1982 in Fieldhouse 1986] has apparently cited the 
main theoretical frameworks which have been used in studying 
food habits as the following:
the multidimensional code:- dietary patterns are 
seen as a function of food consumption, preference 
and ideology and of socio-cultural parameters.
the. environmentalist model:- food habits1are seen 
as a function of the developing child's 
environment.
the ecological model:- food behaviour is the 
result of the interaction of objective and 
subjective forces in a given setting. According to 
this model food may have different meaning to 
separate members of the same society.
the motivational model:- food satisfies human 
needs according to the separate theories of Lewin 
[1943] or Maslow [1970] (see below).
Fieldhouse suggests that a food selection paradigm (Figure 
4.0) which incorporates a framework of clustering influences 
may be of variable importance in the study of food choices.
(ii)
( iii)
(iv)
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Figure 4.
C U L T U R E
R E L I G I O N
Food Selection Paradigm: Fieldhouse, P. [1986]
A V A I L A B I L I T Y
E C O N O M I C S
A C C E P T A B I L I T Y
S O C I O - P S Y C H O L O G I C A L  
F A C T O R S
I N D I V I D U A L
C H O I C E
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His framework is "built around the twin concepts of 
AVAILABILITY and ACCEPTABILITY". He has also specified the 
components of the main elements which are shown in the 
paradigm [Fieldhouse 1986].
An alternative view of the elements in food choice is shown 
in Figure 4.1. The 'web chart' technique has been used to 
specify the elements in food choice. The technique is one 
which is commonly used by psychologists in exploring the 
elements in a behaviour [Kennet 1982]. The behaviour in 
question is specified at the centre and the web is 
constructed outwards from this point. The aim is to 
construct the radial strands of the web so that they specify 
relevant groups of elements in the behaviour. In this way 
those elements which can be considered to be either broadly 
defined or of greater relevance in terms of the behaviour, 
tend to be located closest to the centre. In the chart 
shown in Figure 4.1 the behaviour is the food choice of the 
home-maker on behalf of members of the household. The 
element's specified in this chart are linked according to one 
overview, which draws on the existing literature from 
contributory disciplines (Sections 4.2.1-4.2.4). It is not 
intended that this web chart should be construed as a model 
(of food choice) in the formal sense. It is merely a 
vehicle for the discussion of elements in food choice as a 
way of introducing the practical aspects of this research. 
In the light of these qualifications, determinants of food 
choice can be considered under four broad headings:-
the availability of food 
psychological factors 
physiological factors 
social and cultural factors
In terms of the analysis by Fieldhouse [1986] the first and 
last factors (above) are broadly concerned with 'external 
aspects' whilst the middle two are concerned with 'internal 
motivation'. Whilst there is some overlap between these 
categories in the following discussion, it is helpful to 
make this general distinction.
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4.2.1 Availability of Food
The availability of food for the individual is influenced by
the roles of individual household members, especially that
of the 'home-maker1. This person is responsible for the 
provision of food; and the food-related skills and 
nutritional knowledge in a household.
4.2.1.1 Roles of Family or Household Members
It is usual to find one person in a family or household who 
has responsibility for the acquisition or purchase and 
preparation of food for the other members of the unit. This 
person is variously called the 'home-maker' or 'gate-keeper' 
[Lewin 1943]. Women are still the members of families or 
households who, often as housewives, fulfil this role [Tuck 
1984, Munford 1983]. This is despite social changesthat 
have led to shifts in womens' self perceptions, such that 
they tend to identify with their roles in paid employment, 
rather than their roles as traditional housewives and/or 
home-makers.
In advancing his concept of housewife as 'gate-keeper' Lewin 
cited the importance of the psychological factors 
influencing the gate-keeper, in determining food behaviour 
of the household. The concept of gate-keeper is useful for 
it is clear that, in the 1980's, women are still seen by 
both the household and food marketers as influential in this 
role, [Munford 1983]. Consequently they are the key 
individual to whom appeals from household members and 
marketers alike are aimed.
Eating patterns in the 1980's are said to reflect:
1. social changes, particularly in the role of women in 
society [Munford 1983, Baker 1986];
2. oermissive attitudes towards food and eating, which are
dearly expressed through phrases like 'eat what you 
' — i_s__the spice of life', 'anything goes
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in moderation*, 'if you feel fine, your diets all 
right* [BNF 1985J ; and
3. an overall attitudinal shift in the direction of
freedom of choice, which has been described, by King
[1984] as the 'new individualism' or by Baker [1986] as 
'individual freedom and self'*
As eating patterns reflect these changes, more convenience 
foods are consumed. Fewer home-made meals are prepared by 
the housewife, from fresh ingredients, for a meal where all 
members of the household sit and eat together. This type of 
family meal in an increasing number of households, occurs 
only on Sundays. There is a general move towards 
1cafeteria-style self-service eating" [Munford 1983]. Food 
and drink are consumed at frequent intervals throughout the 
day; and only one quarter of these eating occasions are 
termed 'meals' [Munford 1983, BNF 1985]. In contrast there 
is an enhanced interest in special meals and creative 
experimentation with food.
Women are thought to have a generally positive attitude to 
food preparation, but to resent the tedium of the everyday 
preparation of 'common denominator food1 for the household 
[BNF 1985]. This phrase, 'common denominator food', hints 
at the nature of the roles of individual family or household 
members in determining food choice. Tuck [1984] reported 
that housewives defer to their husbands' preferences, but 
are constrained by economic factors and the possibility of 
food rejection by children. Women's own food preferences 
were therefore a low priority when purchasing, and preparing 
food for a family. A similar pattern was observed by Kerr 
and Charles [1986] who found that sexual divisions and power 
relations, which characterised a sample of families with 
small children, had an impact on the choice of foods for 
family consumption; and on women's theories concerning the 
food needs of family members. Typically differential 
distribution of meat was found between the sexes and inter- 
generationally. Power was found to be defined in terms of 
the nature of work undertaken by the marital partners and 
their relative control over money. Men were 'served'
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greater amounts of food and meat when their power and 
status, defined in terms of control over money, was 
greatest. Egalitarian patterns of distribution of food and 
meat were found more frequently to exist among middle class 
households that exhibited greater 1 jointness' of role 
differentiation [Bott 1971].
The acquisition, preparation and serving of food requires 
knowledge, skill, time, equipment and fuel. Social and 
cultural changes in our increasingly technological society 
have, in general, removed the traditional family kinship 
network of the extended family [Young and Wilmott 1976]. 
the nuclear family has thereby lost its traditional sources 
of knowledge, labour, help and the associated skills and 
resources. Thus the members of the nuclear family, 
particularly the women, are under great pressure to acquire 
skills and resources to enable them to cater for members of 
the household. The pressure of the complxity of modern 
lifestyles is likely to be a factor in the associated shift 
away from formal family meal patterns towards 'cafeteria 
style1 eating. This style of catering is easier to 
implement in modern households where individual members have 
varied food preferences, interests and activities outside 
(and inside) the home and whose arrival for set meal times, 
including that of the female home-maker, cannot be 
guaranteed. The food industry and the domestic appliance 
industry have facilitated this swing towards an autonomous 
household meal pattern.
4.2.1.2 Demographic Factors in Food Choice
Food consumption patterns are characterised by clear 
regional differences, social class differences and family 
size effects [Social Trends 1986, Hornsby-Smith 1984]. 
Family size and composition, and income are reported to be 
the most important of these determining factors [Hornsby- 
Smith 1984]. Although of the two, family size and 
composition is thought to be more influential. It is clear 
that there are significant differences according to income, 
in the level of expenditure per head and the type of foods
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purchased. However there is evidence of greater variation 
in food expenditure per head, between family groups, than 
between income groups within each family size group.
[Hornsby-Smith 1984, NFS 1980]. In general as family size 
increases, the amount spent per head on food declines. 
Expenditure per head in the largest families can be less 
than three fifths per person, compared with the smallest 
ones.
Income influences food behaviour. Engel's law states that 
the proportion of a consumer's budget spent on food 
decreases as his or her income increases. Thus food is a 
priority until people can afford enough of it [Maslow 1970]. 
There are differences in the type of foods purchased by 
those with high and low incomes. Poorer households spend a 
greater proportion of the available money on staple foods 
which are starchy, notably bread and potatoes in the UK. As 
income rises the starchy staples give way to an increased 
variety of foods and the proportion of animal protein and 
fat in the diet rises [Perisee et al 1969) as shown in 
section 2.5. Factors which affect food consumption between 
nations can also be shown to have an effect within nations.
British data on food consumption patterns [NFS annually], 
indicates that those on higher incomes consume a greater 
variety of food items. Consumption of a variety of foods is 
recommended for health as one way of effectively consuming a 
balanced diet. Among this group there is a lower than 
average consumption of eggs, sugar, bread and its associated 
spreading fats. However this group displays a higher than 
average consumption of fruit, vegetables, cheese, fish and 
carcase meat. In consequence, with increased income the 
carbohydrate content of the diet is seen to decline, whilst 
the Vitamin C content of the diet increases. There is also 
evidence that those on higher incomes are selective in their 
choice of food within each food group. They tend for 
example, to purchase pork rather than lamb, drink coffee 
rather than tea, spend more on wholemeal varieties of bread 
than on white bread. (Table 4.0) It has been suggested 
that they can afford to be more concerned with the relation-
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Table 4.0: Household Food Consumption According to Income Groups. Main Food Groups, Annual
Averages, 1983. (oz per person per week, except where otherwise stated)
Income Group
Gross Weekly Income of Head of Household
Food I tem/Group Households with one or more earners All
£250 and over £ 135 and 
under £250
£-80 and 
under £ 135
Less than 
£80
Households
A B C D
Total Milk and Cream 
(pt. or Eq. pt.)
4.24 4.30 4.13 4.03 4.30
Total Cheese 4.81 4.32 3.80 3.19 4.01
Meat
Beef and Veal 
Matton and Lamb 
Pork
Total Carcase Meat 
Total Meat
7.04 
4.01 
3.59 
14.63 
, 36.13
6.99 
3.44 . 
3.61 
14.03 
38.43
6.26
3.72
3.66
13.65
38.21
4.78
2.88
2.65
10.31
34.06
6.57
3.87
3.53
13.97
38.13
Total Fish 5.14 4.88 4.79 4.28 5.14
Eggs (no.) 2.94 3.28 - 3.40 -. 3.70 3.53
Total Fats 8.60 10.44 10.53 10.40 10.69
Total Sugar + Preservatives 8.61 10.21 11.70 12.41 11.88
Vegetables
Potatoes
Fresh Green
Other Fresh
Frozen and Processed
Total Vegetables
28.31
11.03 
19.23 
14.62
73.04
36.51
10.37 
15.93
18.37 
81.18
42.60 
9.83 
14.19 
18.51 
85.12
47.03 
7.73
12.15
19.13
86.04
39.88
10.78
15.71
17.36
83.74
Total Fruit 41.77 30.83. 23.62 16.85 28.69
Bread
Brown Bread 
White Bread 
Wholewheat and 
Wholemeal Bread 
Other Bread 
Total Bread
3.23
11.89
3.64
4.00
22.75
'3.09
18.92
2.86 
4.24 
29.11
2.84
23.94
2.18
3.88
32.85
1.79
27.84
1.58
3.16
34.39
3.18 
20.81
2.71
4.04
30.74
Beverages 
Tea 
Go f f ee 
Total
1.20
0.89
2.33
1.67
0.76
2.70
1.99
0.61
2.88
2.15 
0.46 
2.84
2.04
0.69
3.02
Source: Ministry of Agriculture, Fisheries and Food (1985) Household Food Consumption and
Expenditure Survey: 1983, Table 14. H.M.S.O. London
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Whilst those on higher incomes can afford to spend a greater 
amount of money in real terms on a variety of food items, it 
should theoretically be possible for those on relatively low 
incomes to afford to eat a healthy diet. Those on lower 
incomes characteristically spend a greater proportion of 
their income on food, than those on higher income groups. 
However the amounts in real terms can be vastly different. 
Recent studies of the impact of poverty on food consumption 
patterns reveal that food is an essentially flexible item of 
household expenditure [Graham 1984]. Households may find it 
necessary to make regular payments for utilities and credit 
and consequently reveal that their expenditure on food may 
fluctuate, such that certain members of a household only 
consume food once over a period of days [Graham 1984]. In 
recent years there has been an assumption that malnutrition 
due to poverty had been eradicated in the UK. However there 
is recent evidence that shortages of money among some 
sections of UK society in the 1980's, are causing people to 
reduce"their food consumption in this way in order to meet 
their financial commitments [Jam Tomorrow 1984]. There is 
evidence that this is causing undernutrition among this 
group of people, for whom food has become a basic and 
largely unaffordable priority [Maslow 1970]. Other recent 
evidence indicates that unemployed people on low incomes 
tend to eat a large number of 'take-away' meals from fast 
food outlets [Pepper 1986]. They apparently do so because 
this type of expenditure involves minimal capital investment 
in cooking equipment, fuel and utensils. The type of food 
which is generally sold through fast food outlets tends to 
have a high fat content. Thus it is possible that this 
group are consuming higher than average quantities of fat.
It is clear that those on relatively high incomes eat a 
variety of foods in quantity and that those in poverty are 
unlikely to be able to afford substantial quantities of any 
food. With the exception of those living in poverty there 
is a dearth of information relating consumption of a healthy 
diet, in terms of the COMA [1984] recommendations, and 
income levels. One study found that consumption of a diet 
based on the dietary guidelines cost 35% more than the diet
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which those living around the poverty line normally spent on 
their food [Cole-Hamilton et al 1986] . .
Thus it appears that whilst those on high incomes can afford 
to be concerned with the relationship between diet and 
health, those on very low incomes (in poverty) are likely to 
be at risk from malnutrition, or at best, unable to afford 
to be concerned with this relationship. It is also possible 
that people in high income groups are more likely to be 
consuming a 'healthy1 diet, irrespective of whether they are 
aware of, or concerned about, the link between diet and 
health. This is a reflection of the variety of foods which 
they are reported to consume (above).
Deeply rooted cultural differences affect food choice in the 
different regions of the UK, [Elliston-Allen 1969, NFS, 
Mintel (1983) (1984) (1985)]. It is perhaps surprising that 
regional differences persist. It might have been expected 
that standardised marketing and retailing practices would 
have effectively reduced regional variations and -encouraged 
the "consumption of a standard package" [Hornsby-Smith
1984] . The continued existence of strong regional
variations emphasises the importance of socio-cultural 
factors in diet.
Other important socio-economic variables which have been 
linked to food choice are level of education, housing 
tenure, freezer ownership and age of housewife. Level of 
education is closely related to level of income and it is 
assumed that the food choice of these people might be 
characterised by some understanding of nutritional advice. 
Thus highly educated people might be expected to consume a 
more healthy diet. Such an assumption is questionable, it 
may be that any observed effects are more clearly linked to 
the income variable.
Tenure of housing is important as it tends to determine the 
adequacy of the storage facilities that are available to 
members of a household. Households in furnished rented 
accommodation are unlikely to have use of deep freezers and
1 0 1
consequently report relatively high expenditure on canned 
foods. The relationship with the income variable is clear, 
as households in owner occupied accommodation tend to report 
similar expenditure patterns to those on high incomes.
It is likely that it is among wealthier, freezer owning 
households that autonomous meal patterns can be found 
[Munford 1983, Baker 1986]. Such a pattern would
necessarily involve consumption of a variety of individually 
wrapped, single portion (frozen) convenience products, which 
individuals can cook for themselves with minimal skill or 
effort [Baker 1986].
Younger housewives tend to exhibit more adventurous food 
consumption patterns. They tend to be open to new ideas and 
there is more evidence that it is the younger women who are 
adopting 'foreign' foods, possibly as a result of travel, 
and convenience foods are thought to sell well to younger 
women.
4.2.1.3 Nutritional Knowledge as a Determining Factor in 
Food Behaviour
Nutritional health education initiatives are apparently 
based on the premise that nutritional knowledge affects food 
behaviour [COMA 1984]. This implies that nutritional 
knowledge is important in determining food choice. Models 
of consumer choice usually indicate that some knowledge is 
an important pre-requisite jfor any action [Foxall 1980 , Tuck 
1976]. Consequently it is relevant to examine the levels 
and accuracy of nutritional knowledge possessed by different 
types of consumers and to consider the effect of this 
knowledge upon their food behaviour.
Surprisingly little is known about consumers nutritional 
knowledge and the relation between that and any concerns 
which they may have about their nutritional status in terms 
of health. From the limited survey findings that are 
available, it seems that among the general public, knowledge 
of the nutritional value of nutrients and foods is best
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described as moderate [Amos 1986, Hunt et al 1986, Fallows 
L9853 * It also seems to vary with age, gender and 
socio-economic group [FAO 1962, McKenzie (1965) (1979),
Thomas 1980, BNF 1981, Woodward 1984, BNF 1985]. It is 
shown that whilst some people favour their GP for 
nutritional advice; many home-makers believe in the concepts 
of 'one proper meal a day' and the value of a 'common-sense' 
approach to a 'balanced diet'; and believe that the food 
they eat somehow affects their health; but are in most 
cases, apparently unable to say how [McKenzie 1979, Jam 
Tomorrow 1984, BNF 1985]. Despite this there are evidently 
some strongly held beliefs associated with particular 
nutrients, which people can name. Examples of these beliefs 
have included: 'vitamin C prevents colds' or 'protein is
very good for body building' [McKenzie 1965]. However the 
consumers who held these views were often unable to say 
which foods contained the appropriate nutrients [Brown et al 
1963, McKenzie 1965]. Relevant extracts from more recent 
market ' research reports which included surveys of 
nutritional knowledge, are presented in Tables 4.1 and 4.2.
Manufacturers' practices in marketing 'slimming foods' over 
the last 25 years, coupled with the impact of popular 
women's magazines containing advice (often wrong) on weight 
reduction, have generated the concept 'slim is beautiful'. 
This has been associated with an awareness of calories and 
carbohydrates and some unfortunate misconceptions about the 
calorific value of foods, particularly bread and potatoes. 
(Tables 4.1 and 4.2) Perhaps it is as a consequence of the 
pre-occupation with 'slimming' or 'being slim', that the 
main concern among consumers is reported to be obesity, or 
the risk of being overweight [BNF 1985] . Obesity is the 
main concern which consumers spontaneously relate to diet, 
they do not in general seem to link diet with other health 
problems, such as heart disease [BNF 1985]. They have some 
knowledge and some misconceptions about the extent to which 
foods are fattening and/or nutritious [BNF 1985].
The fact that there seem to be people who both possess 
considerable nutritional knowledge and have unhealthy food
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Table 4.1: Market Research Extracts: Public Knowledge of Nutritional Terms
1. Sources of Constituents, 1973
"Which Foods Might Contain quite a bit of ?"
Percentage of all 
Housewives who 
Ment ioned:
Vitamins Protein Fats Carbohydrates Calories
Frui t 43% 3% 1% 1% 3%
Vegetables (excl. 
Potatoes 37% 5% * 4% 3%
Potatoes 2% 2?/o 2% 22% 15%
Meat 20% 49% 27% 2% 8%
Fish 11% 27% 1% 1% 3%
Eggs 19% 37% 4% 1% 5%
Mi Ik 15% 17% 19% 1% 5%
Cheese 18% 34% 15% 2% 6%
Butter 6% 6% 44% 1% 5%
Bread 4% 4% 2% 29% 31%
Source: BvRB For ENF, 1973
2. Sources of Constituents, 1978
Percentage of those housewives 
who recognised each constituent 
mentioning as a source in it:
Protein Fat Carbohydrate Calories Cholesterol
Dietary
Fibre
Frui t 9%
Vegetables 7% 5% 29%
Potatoes 34% 23%
Meat 49% 32% 14% 7%
Fish 24%
Eggs 29% 28%
Milk 16% 13% 12%
Cheese ;33% 15% 14% 12%
Butter 48% 15% 63%
Bread 5% 48% 35% 16%
Cereals 33%
Source: RBL, 1978
Extracted From: British Nutrition Foundation (1981) Eating Behaviour and Attitudes to Food, 
Nutrition and Health
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habits suggests that nutritional knowledge may play a minor 
role in determining food choice [Jacoby 1977]. McKenzie 
has stated [1979] that there is little evidence that 
nutritional knowledge has influenced food choice in any 
significant way. Similarly King for the BNF [1981] 
suggested that an appreciation of the subtleties of the 
relationship between attitudes and behaviour might 
contribute to our understanding of food behaviour. Others 
attest to the naivity of the models of how nutrition 
education works [Tuck 1984].
Models of consumer behaviour are often criticised [Tuck 
1976/ Foxall 1980]. But some of the underlying explanations 
of behaviour can contribute much to an understanding of the 
elusive aspects of food choice which have been implied by 
King [1981] and McKenzie [1980]; and which naive educational 
approaches fail to address. The principal advantage of such 
models is that they specify explanatory variables in
consumer behaviour. The relative utility of such models is 
discussed, below, in section 4,3.
4.2.1.4 The Food Chain
Figure 4.3 contains a diagrammatic representation of the
food chain. It is reported that only 15% of consumer food
expenditure is on unprocessed raw products [BMA 1986]. So 
the processors of food and food manufacturers have an 
:important influence upon the nature, content, quality and 
iprice of the majority of food that is eaten. The value of 
consumer food expenditure in 1979 amounted to £23,550 
million. Whereas the market value of raw unprocessed food 
entering the food chain ws only £11,000 million. Thus 
during the food manufacturing, processing, packaging and
catering processes which occurred in the chain, the raw 
foodstuffs increased in value by 114%. The size of this 
'added value' makes food marketing an attractive, lucrative 
and influential business.
Improvements and innovations in cooker design, including the 
invention of the microwave cooker and a trend for home
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ownership of a variety of kitchen appliances, have changed 
the nature of domestic food storage, preparation and 
cooking, during the last 20 years. The overall effect of 
these various technological changes has been the transfer of 
much of the responsibility for food preparation from the 
domestic kitchen to the manufacturers factory 'kitchen' 
[Hornsby-Smith 1984].
Food marketers have the vital task of presenting their 
product to the consuming public. Two types of advertising 
are used in this respect: brand advertising to enhance the 
market share of a particular brand; and commodity 
advertising which aims to promote consumption of commodity 
groups such as meat, fish, eggs or potatoes. The biggest 
expenditure is in the area of brand advertising. Although 
the effects of advertising are often considered to be 
limited, it can influence brand choice, but there is not 
much evidence to suggest that advertising causes significant 
shifts in choice between broad categories of foods [McKenzie 
1980] . ‘ This is perhaps significant and should be remembered 
when considering the promotion of dietary change.
Retail outlets are another locus of great change in the last 
20 years. The nature of the majority of food retail outlets 
has changed from small individual family specialist 
businesses to large multiple chain store operations. 
Separate retailers have distinct marketing strategies which 
dictate the exact combination of quality, convenience and 
price which are offered to the public [Insight Research
1983]. vMany retailers consider that price is the major 
determinant in food purchasing. However the enormous 
success of the higher priced, high quality strategies, such 
as that adopted by Marks and Spencer pic, suggests the 
importance of convenience and the sensory quality of food 
for at least some consumers.
The importance of responding to some consumers' demands for 
information about the contents of products, and for some 
healthier products, is being recognised by retailers and in 
manufacturers [Shapiro et al 1979, Kraushar 1985, Bond
-108 -
4.2.2 Psychological Factors in Food Choice
One approach to the examination of psychological factors in 
food choice is to look at the theoretical models which are 
thought to explain consumer choice; at the formation of food 
habits; and at the influence of the emotional state of the 
individual in shaping responses to food.
Food habits can be defined as 'the sum total of food choice 
over a period of time' [McKenzie 1980]. Food choice is 
taken to mean 'the foods we choose at a particular moment'. 
This is related to food preference:- 'the foods we like'. 
Learning theorists suggest that any behaviour which is 
accompanied by positive post-behavioural, or in this case, 
post-consumption reaction and evaluation, is likely to be 
repeated and to become habitual. Food habits which have 
been formed as a result of persistent positive 
post-consumption reinforcement can be extremely strong and 
difficult to break. There are clear implications for health 
educators.
Psychology offers a number of other theoretical explanations 
of consumer choice which are applicable to food choice. One 
of the most useful is discussed in section 4.3, below, that 
of Fishbein [1975]. Whilst it is useful, this model does 
not seem to address the primary motivating forces. These 
include the innate drives, needs and desires which are 
explicit in models of the motivational psychologists, such 
as Maslow's hierarchy of needs [Maslow 1970]. The utility 
of Maslow's model is the specification of the two types of 
motivating forces: the biogenic needs and the sociogenic
needs. Motivational theory proposes that it is a 
requirement to satisfy some need which stimulates 
'goal-orientated' or 'motivated behaviour', and that 
subsequent goal attainment eliminates the need.
The biogenic needs which have.been specified by Maslow are 
the physiological and safety needs. Whilst the sociogenic 
needs are the needs for affection, esteem or status, and 
self actualisation. Food behaviour in the UK is likely, in 
many instances, to be motivated by a mixture of biogenic and
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sociogenic needs and to vary with social context (section 
4.2.4). This is particularly likely as food marketers often 
promote their products as a solution to both categories of 
need. For example a food product which satisfies some 
'physiological function might be promoted as conferring 
status or esteem upon any user. Motivation is complex and 
there are problems associated with its analysis. 
Sophisticated techniques are required to uncover the hidden 
motives in food behaviour. Oblique techniques have been 
developed, which include depth interviews, word association 
tests and projective techniques. The first of these 
techniques has been employed in this research and is 
discussed in Chapters 7 and 10.
As the 'sum total of food choice over time', an individual's 
food habits will have been influenced by family food habits 
and practices. The attitudes and behaviour of the female 
home-maker in this context, are likely to be significant. 
Children's food habits are generally thought to derive from 
attitudes and practices adopted by their carers. A home­
maker in such a role will have a profound influence on 
developing food habits. Health educators therefore propose 
that nutritional educational initiatives should begin by 
addressing children's food behaviour. Such an approach is 
only likely to be successful when the carers of a child are 
keen to adopt dietary change.
Emotional factors can cause individuals to exhibit I specific 
and sometimes extreme forms - of food behaviour. Emotional 
instability can be manifest in eating disorders, as over­
eating and under-eating are used to achieve anxiety relief, 
self denial, security or to exert influence over others. 
Bulimia nervosa and anorexia nervosa are the extreme 
examples of eating disorders. Emotional factors are also 
thought to find expression in less extreme forms of 
behaviour, such as the repeated overconsumption of one 
(often favourite) food, or some form of denial through 
underconsumption. Women appear to be at particular risk 
from these conditions, [Orbach 1978, Chernin 1986]. It 
would seem reasonable to assume that the psychological
-  1 1 0  -
response to food cannot be separated from its social and 
cultural context. Socio-cultural determinants of food 
choice are discussed in section 4.2.4.
4.2.3 Physiological Aspects of Food Choice
There is some evidence for the existence of a physiological 
mechanism which controls food intake in man [James et al, 
1980]. Such a mechanism is thought to dictate hunger or 
satiety depending on bodily needs for particular nutrients. 
A person might, for example feel hunger for a particular 
food, if consumption of that food would meet some bodily 
need for the nutrients that it contains. The interesting 
possibility of the existence of such a mechanism is the 
subject of debate. This is concerned with the nature of any 
mechanism for such control; and the impact of environmental, 
social and psychological variables on this mechanism.
It is riot intended to discuss here, in any detail, the case 
for or against the existence of a physiological mechanism 
controlling food intake, nor the impact of other variables 
on it. However it is appropriate to acknowledge the 
possibility of its existence as a determining factor in food 
choice; and to point to the significance of environmental, 
social and psychological factors in relation to such a 
mechanism. It might be expected that the effect of a 
physiological response would be to increase the variety of 
foods in a person's diet and thereby to promote nutritional 
balance. However an intervening psychological response 
might .cause a reduction in variety and lead to reduced 
nutritional adequacy in the diet. An example of this might 
be the over-consumption of one food item, say chocolate, as 
a means of self gratification, as discussed in the last 
section.
In conclusion, it is appropriate to consider the possibility 
of a physiological mechanism whose importance in the 
determination of food choice is unclear.
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4.2.4 Socio-Cultural Determinants of Food Behaviour
From the growing literature on the 'social significance of 
food and eating' [Murcott 1982] , it is clear that social and 
cultural factors are considered to be fundamentally 
important determinants of food choice. As these influences 
are not usually easily articulated, they can be regarded as 
implicit to lifestyles in different cultures, [Mead 1943, 
Lewin 1943, Douglas and Nicod 1974, Douglas 1975, Wardle 
1 977 , OU 1978 , Atkinson 1980 , Nicod 1980 , Thomas 1980 , 
Murcutt (1982) (1983), Hornsby-Smith 1984, BNF (1973) (1981)
(1985), King 1984, Tuck 1984, McKenzie (1965) (1979)
(1980)].
The fundamental link between food habits and socio-cultural 
variables was expressed by Mead (1943), when she described 
food habits as 'culturally standardised sets of behaviour', 
which are intrinsically related to other 'standardised 
behaviours' in a society. Thus cultural identity is thought 
to be a primary influence on food behaviour and it is 
apparent that members of different cultures or nations have
distinct food habits. Such socio-cultural variables might
explain the persistence of regional differences in food 
habits within the UK [Elliston-Allen 1969, Hornsby-Smith
1984] (section 4.2.1.3)
It is thought that an individual can derive a sense of 
personal identity from his/her food behaviour and that self 
concept influences an individual's food choice and food 
habits, [Wardle 1977, Schafer 1979]. Personal identity 
seems to be expressed in reactions to the culturally 
standardised norms of fopd behaviour. Different personality 
types may either comply with or reject these norms to 
varying degrees. Schafer [1979] - has shown that self- 
concept is likely to be an important factor in diet 
selection and quality. He demonstrated evidence for an 
association between positive self-concept and quality of 
diet; and between self-concept and receptiveness to 
nutritional information [Schafer 1979]. Chernin [1986] has 
addressed the problem of negative self-concept in relation
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to the development of, eating disorders among women. This 
provides a good example of the role of self-concept in diet 
selection and quality, as women in some cultures, such as 
the UK and the USA, do feel a strong pressure to conform to 
the socially accepted norm for bodily size and shape.
As stated in section 4.2.1.3, market research indicates that 
'being overweight' is the most frequently cited diet- 
related health concern which respondents express, [BNF
1985]. Sceptics argue that the concept 'slim is beautiful' 
has been engendered by the manufacturers of slimming 
products and the popular women's press [Coward 1982]. 
Despite social changes which have led to the 'new 
individualism' [Baker 1986] which is thought to characterise 
modern lifestyles, and the attempts of the feminist lobby to 
redress the balance [Orbach 1978, Chernin 1986], this 
concept is still seen to affect self esteem among women. 
Thus it must be an influential factor in food choice. A 
corollary of this is that marketers of food products which 
are genuinely 'healthy', in terms of the new dietary 
guidelines, find significant advantage in allowing their 
products to be associated with the slimming market. Thus 
low fat dairy products, for example, might be targetted at 
slimmers, in marketing campaigns.
It is relevant to consider other diverse and yet inter­
related cultural factors in food choice. These include 
taboos [OU 1978, Douglas 1975, McKenzie 1980, Gordon 1983]? 
the symbolism and semiology of food [Mead 1943, Levi-Strauss 
1966, Douglas and Nicod 1974, Douglas 1975, Atkinson 1980, 
McKenzie 1980, Murcott (1982) (1983)]? the various concepts
of hospitality, manners, codes of social conduct with 
respect to food [Lewin 1943, Murcott (1982) (1983)]; food
appropriate for particular meal occasions [Mead 1943, Lewin 
1943, Douglas and Nicod 1974,King 1984, BNF 1985]; the 
relative importance or the status ascribed to foods and 
different meals [Lewin 1943, Douglas.and Nicod 1974, Gordon 
1983, Kerr and Charles 1986].
Prohibition or taboo is perhaps one of the most- commonly 
acknowledged cultural factors in food choice. Religious
- 113 -
taboos which prohibit consumption of particular foods are 
possibly the most obvious and easily recognised type of 
taboo. However less obvious, interesting, and probably more 
influential taboos are thought to condition our food 
behaviour. These are associated with codes of behaviour and 
the structure of social relationships within society, 
[Murcott 1982]. Such taboos delineate social boundaries by 
dictating which foods are not appropriate for members of a 
social group, according to codes of conduct which operate 
within that group [Kerr and Charles 1986].
Commonly expressed, deeply held food beliefs seem to derive 
from notions of taboo [McKenzie 1965, BNF 1985]. There are 
for example, strongly held beliefs about which food should 
be eaten together. Alternatively foods might be thought to 
be (rightly or wrongly) 'bad for you', to affect health, to 
be indigestible or even poisonous. These beliefs might be 
associated with stage of life, pregnancy or illness.
The symbolism or semiology of food has been the subject of 
anthropological study for some time and there is an 
increasing interest in the topic. Whilst it is not possible 
to cover this fascinating area of study in any depth in this 
report, it is feasible to present some impressions gleaned 
from the vast literature which has accumulated on this 
aspect of food choice.
Levi-Strauss had proposed a structural approach '< to 
understanding cultural determinance of food behaviour. Many 
of the studies which have since been reported draw heavily 
on his propositions [Levi-Strauss 1966, Douglas and Nicod 
1974, Douglas 1975, Leach 1976, Nicod 1980, Atkinson 1980].
Essentially Levi-Strauss proposed a system based on a pair 
of binary oppositions, these were elaborated/not elaborated 
and cultural/natural means of transformation. The first 
dimension represents the extent to which natural food stuffs 
have been transformed, usually through processing. The 
second refers to the transformation occurring by means which 
are either natural or cultural. At the 'natural' pole of
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his axis is transformation by natural means - essentially 
rotting. Whereas at the opposite end are the various forms 
of transformation which depend upon human technology - 
processing and cooking. The two dimensions were then 
combined to produce the culinary triangle. A number of 
other dimensions have also been proposed and these imply 
duality in food choice accordingly. These include:
nature 
cooked 
unnatural 
non essential 
bad
unhealthy
This concept of duality according to a structural dimension 
is useful. It is possible to see that for a given cultural 
tradition, or for an individual within that tradition, a 
food may be placed at a particular point on each continuum. 
For example, in a given tradition, certain foods tend to be 
eaten raw and others cooked. Individuals may choose to eat 
foods which are normally eaten raw, in the cooked state. It 
is possible to see the utility of such an approach; and it 
is even possible to propose other dimensions such as 'hot or 
cold' 'male or female' 'pure or impure'.
The structure and the relative importance of different meals 
have been elaborated, by Douglas and Nicod, who found a 
surprising consistency in the structure and content of 
meals, [Douglas and Nicod 1974]. They point to the 
entrenched nature of food habits and distinguish between 
different meals or snacks on the basis of sructure. 
Traditional meals are seen as 'highly structured parts of 
the diet'. Informal snacks are described as 'less 
structured'. They suggest that whilst consumers might be 
willing to accept improved quality in traditional foods in 
the highly structured part of the diet, they would hot be 
open to change in this area. Conversely in the less 
structured parts of their diet they may well accept new 
kinds of foods. This has clear implications for dietary
culture
raw
natural
essential
good
healthy
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As the highly structured part of the diet corresponds with 
the notion of a 'proper meal', which has been found 
significant by market researchers [BNF 1985], it is not 
surprising that it is seen to be associated with regularity 
and conservative attitudes. Douglas and Nicod [1974] 
distinguished three types of meal or 'food event'. These 
have been called 'major' 'minor' and 'tertiary'. All are 
characterised by a central element that is based upon a 
starchy staple. This is usually bread, potatoes or biscuits 
in the UK, although not exclusively. They also presented 
empirical evidence showing regularity in the combinations of 
foods which constitute courses and/or meals? and in the 
sequencing of courses throughout a meal. They discussed the 
characteristics of special or celebratory meals and how 
these were found to be distinct from everyday meals. For 
the British working classes in the early 1970's, the 
important family meal was reported to be centered upon hot 
potatoes with accompaniments. It was suggested that the 
structure of such a meal was 'one staple, one centrepiece, 
one liqiiid dressing, one trimming'. Special or celebratory 
meals, were characterised by changes in the utensils used, 
plus an increase in the number of trimmings in the meal.
Whilst the structure of meals in the 1980's is changing, it 
is still possible to recognise traditional meals with such a 
highly structured format.
4.3 Food Choice in Practice: The Prospect for Behavioural 
Change
In section 4.2 the multidimensional nature of food choice 
has been illustrated. A complex variety of factors 
determine food choice and their relative significance seems 
to vary with socio-economic background. British people are 
advised to modify their eating habits (where necessary) to 
improve their health status [NACNE 1983, COMA 1984]. As 
indicated in section 4.1 above, the Government strategy in 
this context is based upon traditional perspectives in 
health education [Allport 1935, Bettinghaus 1986] or 
preventive medicine [Cust 1977]. Knowledge is central to 
the "medical model of health education" or "empirical
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rational model of behavioural change" [Amos 1986, Nicholls
1986] (Figure 4.4).
Figure 4.4 "Medical" or "Empirical-Rational" Model of 
Behavioural Change
A Medical model of health 
education
Information 
Knowledge 
Attitudes 
Behaviour 
Better health
[Cust 1979]
This model assumes that people are rational and will adopt 
new behaviours if they are informed that such action is in 
their own interests.
Some authors describe it as simple and naive [Tuck 1984] or 
unworkable [Bateman 1983]. Others indicate that despite its 
'all too obvious shortcomings' it is a useful concept [Cust 
1979]. Amos [1986] suggests that in evaluating its 
applicability to changing food behaviour it is necessary to 
examine two underlying assumptions. These are:
"a) That people lack accurate information about the
relaionship between diet and what is healthy eating
b) That once people have acquired such information they 
will wish to change their diets in the prescribed way
Empirical-rational model of 
behavioural change
Raise health consciousness
Increase in knowledge
Increase in self-awareness
Change in attitudes .
Decision-making
Change in behaviour 
[Amos , 1986]
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From section 4.2.1.3 above it is clear that most people are 
aware of a relationship between diet and health, and that 
consumers do have associated beliefs about "what is healthy 
eating". However the accuracy of these beliefs in 
nutritional terms was variable. That is, among those people 
who expressed beliefs about which foods were beneficial and 
which were not, the accuracy of such beliefs was variable. 
There was also evident confusion between the type of food 
choice that would promote health and that which would effect 
health reduction [Consumers Association 1986] . The
provision of clear and simple messages about which foods to 
eat and . which to avoid has been advocated [Consumers 
Association 1986].
However, given the complexity of food choice, it is 
questionable whether provision of such information would 
cause people to change their food habits and eat in a more 
healthy way [NACNE 1983, COMA 1984]. There is some evidence 
that a" proportion (up to 40%) of the UK population have 
attempted to change their food behaviour [Amos 1986, Hunt et 
al 1987]. Market research has indicated that whilst 47% of 
a nationally representative sample had reported changing 
eating habits, only 16% of changers cited health as a reason 
for change [BNF 1985]. Similarly market research measures 
of changing food purchasing patterns record increased sales 
of wholemeal types of bread, margarine and cooking oils, 
fruit and vegetables, which suggests that some behavioural 
change is occuring [Mintel (1983) (1984b) (1985)]. These
changes may be a function of -increased knowledge of the link 
between diet and health and the nature of healthy eating. 
However it is thought to be unlikely that knowledge is the 
only or main motivating factor [Amos 1986]. Research on 
women's concepts of health and illness in terms of the 
process of behavioural change [Calnan 1986, Pill and Stott 
(1982) (1985) (1986) (1987)] has highlighted the importance 
of the following factors:
1. the variety of meanings given, by different groups of 
women, to the concept 'health' (Calnan 1986].
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2. the extent to which women feel that they are in control 
over their own lives and thereby health, and the 
relation between health concerns and other factors in 
determining food choice [Pill and Stott (1982) (1985)
(1986) (1987)]•
Calnan has reported "that people, irrespective of social 
class, operate with a range of definitions of health which 
are not connected in a straightforward way". In exploring 
women's concepts of health, Calnan has differentiated 
between the concepts of 'health maintenance' and 'illness 
prevention' by suggesting that they are not direct 
opposites. That is,
"whilst women had clear ideas about how to 
maintain health they did not necessarily 
feel that these were applicable to illness 
prevention". [Calnan 1986]
He reports finding some evidence that lay ideas about health 
were made up of different types of teaching, which were 
"products of different historical periods", but were also 
"shaped directly by social and economic circumstances" 
[Calnan 1986]:
"health beliefs are both complex and sophisicated
and are products of social, economic and
cultural environments. Thus health education 
needs to be appropriate for the needs of groups 
living in different environments".
[Calnan 1986]
Ideas about health maintenance were less likely than those 
on illness prevention to vary with social class. He noted a
tendency for women from social classes 4 and 5 to be more
sceptical about the possibilities of disease prevention than 
professional women.
In a similar vein Pill and Stott [(1982) (1985) (1986)
(1987)] have reported that the extent to which women feel 
they have control over their lives and health was found 
significantly to affect their willingness to make lifestyle 
changes for health reasons. A second key factor outlined by
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Pill and Stott was the balance between health concerns and 
other elements in determining food choice, for the 
individual. A general increased interest in attainment and 
maintenance of health is reported [Fallows & Gosden 1985, 
Amos 1986, Calnan 1986]. However Pill and Stott have 
revealed, via in-depth studies, that it is possible to 
classify women into two types: The first group are those
who feel that they have control over their life and health- 
status, for whom health is a dynamic process which they can 
modify by behavioural change. This group is most likely to 
make changes and adopt a healthier lifestyle. The second 
group have been called "fatalists". These women feel that 
they have little control over their life and health, do not 
believe that their behaviour will affect their health and 
are as a consequence unlikely to adopt a healthier lifestyle 
or diet [Pill and Stott (1982) (1985) (1986) (1987)].
Market researchers have identified similar 'typologies1. 
One example is that of Clarke [Bond 1985] who reported that 
51% of housewives were "actively translating health concerns 
into eating habits". He identified among these 'aware' 
housewives three separate groups with different purchasing 
habits as follows:
"the 'super fit' group - about 17% of housewives - 
is comfortable with its level of knowledge of 
nutrition and will question the validity of media 
inspired health scares. Such people have made 
changes to their lifestyle, such as buying semi­
skimmed milk and taking up a new sport, and it is 
pointless to assume that they might one day revert 
to cornflakes, white sugar and top of the milk". 
...."the other 34% of 'aware' housewives divided 
equally between younger and older 'concerned' 
consumers, who juggle respectively a certain level 
of nutritional knowledge with either the counter­
influence of husbands and children or inbred 
values, according to age. The adherence of this 
group to highly processed, fatty and sweet foods 
testifies to the demands of other family members, 
for whom taste is paramount. They want to develop 
their meal patterns towards a healthier ideal but 
things get in the way".
Clarke has described the remaining 49% of housewives as 
'apathetic'. The majority are in the older age group and
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of a 'proper meal' with meat and two vegetables and the need 
for bodies to be 'built-up'" [Clarke in Bond 1986]. Younger 
members of this group (17% of all housewives) were thought 
to be adventurous in their choice of food, but would 
experiment with ethnic foods, for instance, rather than 
health orientated products.
It might be concluded that whilst a general interest 
in health and diet is apparent among UK (female) consumers, 
there are marked variations in willingness to change eating 
habits for health. Barriers to change have been targetted 
in the regional food policies which have recently been 
adopted, for example, by local authorities [Ashton, L. 1986, 
Montague (1985) (1986)]. Their aim, in common with other
health promotion strategies [Tones 1987] is to "make healthy 
choices the easy choices". In meeting this challenge local 
authority institutions and organisations .have provided 
information about the link between diet and health and have 
made healthy food easily available [Montague (1985) (1986),
Amos & Inesen 1986]. The food industry has been quick to 
capitalise on a general interest in healthy eating. There 
are many examples of products which have been produced to 
meet a recognised 'gap in the market'. These include 
products containing less fat, sugar or salt and more fibre? 
or those which, like polyunsaturated margarine, are 
ambiguously promoted? or those which have been repackaged 
and, in response to perceived consumer demand, feature 
nutritional labelling and statements about the absence of 
particular additives [Slattery 1986, Kiirk 1988]. In some 
cases the consumer demand for information is genuine, in 
others the manufacturers are obliquely promoting their 
product and capitalising on consumers apparent fears in 
relation to additives.
4.3.1 How is behavioural change to be achieved?
From the preceding discussion it is apparent that motivating 
consumers to change their eating habits represents a 
considerable challenge for health care and health education 
professionals. An improved understanding of the factors
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which determine high fat food choice should be helpful in 
revealing factors or areas that might be addressed by 
strategies in health education. To assist in this research 
it is necessary to turn to models of behavioural change.
A sound model of behavioural change should, like any 
successful model of consumer choice, specify all of the 
explanatory variables and the nature of relationships among 
them in a mathematically testable way. Its utility lies in 
the extent to which successful prediction of behaviour or 
outcomes is made possible [Engel, Kollat and Blackwell 
1978]. Among the more successful is Fishbein's behavioural 
intention model [Ajzen and Fishbein (1969) (1972) (1975)].
According to this model behaviour (B) is a function of 
behavioural intention (BI) such that if behavioural 
intention can be predicted, then behaviour can be predicted 
with only slight deviation. Behavioural intentions (BI) are 
seen to be determined by the combination of two factors:- 
the attitude to performing the behaviour (AB) and the 
subjective norm (SN). The model can be mathematically 
represented as the following equation:
B BI = (Ab ) w x + (SN) w2;
the behaviour 
the behavioural intention 
attitude toward the behaviour 
the subject norm
empirically determined weight for the attitudinal 
component (A^)O
empirically determined weight for the subjective 
norm component (SN)
In this way, behavioural intention, which is defined as the 
subjective probability that a person will engage in the 
behaviour of interest, is a function of the weighted sum of
where
B
BI
a b ;
SN
W1
W2
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the two variables: AD and SN. The A_., attitude to theE> O
behaviour, is seen to be the sum of beliefs about an act and 
the evaluation of those beliefs by the individual. The 
subjective norm is concerned with the influence of 
environment on behaviour; it is determined by two factors: 
normative beliefs and an individual's motivation to comply 
with those beliefs. The attitudinal and subjective norm 
components are weighted according to their importance in the 
prediction of behavioural intentions.
This model has been successfully used to predict behavioural 
intention [Riddle 1980, Page and Gold 1983, Page and Cole
1985]. This indicates that one potentially successful way 
of exploring behavioural intentions in terms of high fat 
food choice is the exploration of consumer beliefs and the 
ways in which they evaluate their beliefs. Lewin [1943] 
advanced the useful concept of 'frame of reference' which he 
also called 'cognitive structure', that is, the way in which 
a person thinks about, in this case, food.
Women as home-makers still [Tuck 1984] effectively evaluate 
all of the relevant factors when making food choices and 
planning meals for the household or family. Consequently 
this points to the importance of the home-maker or gate­
keeper [Lewin 1943] in this context. Lewin suggested that 
the control of the food channels by the female gate-keeper 
or home-maker was dependent upon her psychology. The most 
important aspects of this were seen to be her cognitive 
structure, and the motivation behind her food choice. Lewin 
suggested that cognitive structure or frame of reference 
determines which foods are outside or within consideration, 
which are suitable for particular people and the nature of 
meal patterns.
If nutritional knowledge is not a strong determinant of food 
choice, then it is possible that other beliefs and the 
individual's evaluation of those beliefs, perhaps in 
relation to nutritional knowledge, may be shaping food 
choice. In this way the approach suggested by Fishbein's
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model may have considerable utility in an investigation of 
the determinants of choice. For if the beliefs about food 
and eating can be revealed, then it may be possible more 
clearly to understand the process and systematically address 
the problem of dietary change.
It is therefore pertinent in this research to explore home­
makers perceptions and beliefs about foods, fat in foods, 
the importance of health concerns and the relation between 
these and other frames of reference which determine food 
choice. In this context human perception can be considered
to include sensory perception as well as intellectual
perception and thought. Thus it was decided to explore 
consumer perceptions and beliefs about fat in food from two
angles. The first explores the ability of a relatively
homogeneous regional sample of consumers to perceive fat in 
food by sensory evaluation. The second part of the research 
has investigated the food beliefs of mainly female home­
makers in their role as gate-keeper of the household food 
supply. This research attempts to reveal the frames of 
reference used in evaluating food choices by two relatively 
homogeneous samples of mainly female home-makers from a 
prosperous city in SE England.
The practical aspects of this research are reported in Parts 
B and C.
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PART B. LABORATORY INVESTIGATION OF THE EFFECTS OF FAT 
CONTENT ON CONSUMER PERCEPTIONS OF MEAT PRODUCTS---- '■ 1 1 . ....... ■    ■  — ■ '     . ii.m. .
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INTRODUCTION TO PART B.
The need for eating habits to change in the interests of 
improved national health, the dietary guidelines and the 
various determinants of food consumption behaviour were 
discussed on Part A. Part B presents the findings from the 
first stage of the investigative work.
The objective factors which affect the availability of 
foods are reasonably well documented, (Section 4.2). In 
consequence the investigative part of this research 
addresses some of the subjective or implicit aspects of 
food behaviour. Studies have indicated that the aesthetic 
appeal of foods is a prime determinant of choice, 
particularly with the current permissive approaches to 
foods [Baker 1986]. It has been shown (Section 4.2) that 
people tend to eat what they like. Clearly 'what they like' 
is based upon sensory evaluation of foods by the 
individual. It is recognised that fat enhances the flavour 
and palatability of foods. Consequently it is reasonable to 
assume that the foods which people consider to be palatable 
may also have a high fat content. The evidence from the 
National Food Survey tends to show that foods with a high 
fat content are still consumed in large quantities (Section 
2.7). Consequently it is possible that in eating those 
foods which they prefer, consumers can, perhaps 
unwittingly, consume large quantities of hidden or 
invisible fat [Darrington 1977, Martin 1980a]. This raises 
questions about consumers' awareness of the fat content of 
foodstuffs, both in terms of their knowledge and their 
ability to detect fat in food by taste. Ultimately it also 
raises the question about their ability to relate 
nutritional knowledge and the health educational guidelines 
in respect of fat, to the foods which they eat and enjoy.
There seem to be three important subjective factors in an 
individual's food behaviour: firstly, nutritional
knowledge, secondly, their sensory perception of foods and 
thirdly, the frames of reference used by the individual
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when making food choices. There is some evidence that 
general nutritional knowledge among consumers in poor,
( Chapter 4 1). There are no reported investigations of 
consumers' knowledge of the fat content of different foods. 
Similarly there are no reported studies of consumers' 
abilities to perceive varying objective levels of fat ■ in 
food by sensory evaluation. Lastly there are no reported 
studies of the 'frames of reference' [Lewin 1943], which 
consumers use when making decisions about the consumption 
of foods with a high . fat content. All three of these 
aspects of food “choice are the subjects of the 
investigative work which is reported here in Part B and 
subsequently in Part C. In this part of the report are 
presented the initial qualitative research, two separate 
sets of sensory trials, and associated questionnaire 
surveys which probed knowledge and behaviour.
The aim of the qualitative work was to provide initial 
ideas about the frames of reference which consumers use 
when evaluating food choices. The aim of the sensory trials 
was to discover whether consumers could perceive actual 
differences in the hidden fat contents of foods. Popular 
meat products which usually contained high levels of hidden 
fat, were chosen for the investigations. These were 
sausages and pate.
The investigative work, which is reported in Parts B and C, 
explored the following issues:
1. Do consumers use a-variety of frames of reference when 
making food choices and is health one of these?
2. Are consumers are able to perceive small differences 
in the hidden fat content of foods such as meat 
products?
3. Are consumers able to perceive large differences in 
the hidden fat content of foods such as meat products?
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4. Are consumers more able to perceive fat in food when 
it is visible?
5. Are consumers aware that a reduction in fat 
consumption could be beneficial to health?
6. Are consumers knowledgeable about : the fat content 
of foods?
The investigative work reported in Part B directly 
addresses issues 2, 3, and 4. Whilst issues 1, 5 and 6 are 
also considered here, to a limited extent, they are 
explored in greater depth in Part C.
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CHAPTER 5. PRINCIPLES AND TECHNIQUES IN THE SENSORY 
EVALUATION OF FOOD
5.0 INTRODUCTION.
There is a vast literature documenting a variety of 
techniques for use in the sensory evaluation of food. These 
techniques were originally developed for use in the food 
processing and food manufacturing industries. They can be 
used at critical stages in the selection or development of 
a food product. Typically 'expert' or 'trained' tasters may 
either select one of a range of food products; or blend 
products to produce an acceptable composite; or evaluate 
food products for the presence or absence of any of a range 
of characteristics.
A complex vocabulary has been developed to describe the 
sensory characteristics of foods. [Jowitt 1974, British 
Standards Institution (BSI) 1975, Drake et al 1978, 
International Organisation for Standardisation (ISO) (1977) 
(1978) (1979)]. Much attention has been given to the
development of objective methods of assessing the 
subjective characteristics of food [American Society for 
Testing and Materials, (ASTM) 1968, Birch et al 1977]. 
Standardised methodologies have been developed for sensory 
evaluation tests and their associated forms of statistical 
analysis [ASTM, 1968, ASTM 1968, Drake 1973, BSI 1975], 
(Appendix 6).
5.1 Sensory Evaluation Techniques Suitahlp. for Use With 
Consumer Panels.
The techniques were initially developed for the use of 
trained tasters in the product development process. However 
manufacturers have been quick to realise the potential for 
their use in ensuring the acceptability of the end product 
to the consumer. Sensory trials using panels of untrained 
consumers are normally conducted at strategic points in
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this process. Consequently techniques appropriate for use 
with consumers have been developed [Pangborn (1973), (1980), 
Larmond 1977].
In general, it is thought that consumers cannot be expected 
to behave as trained panellists would behave; and that the 
objective of consumer trials should be to determine the 
level of acceptability of a product, or some variation on a 
product. Therefore the techniques which are considered 
suitable for use with consumers are necessarily simple and 
do not involve the complex terminology associated with 
trials using trained panellists. Consumers might be asked 
to indicate their preference for one of a limited range of 
products, or to indicate any perceptible difference in the 
taste of such products. Hence two groups of tests known as 
"preference" and "difference" tests, respectively, have 
been developed and are used with consumers.
The simplicity of consumer trials implies a certain 
validity. This may not be present when the experimental 
design and terminology are more complex, as is often the 
case in trials using trained personnel. The opinions 
expressed by a panel of consumers, about the acceptability 
of a product, are not easily questioned, unless there is 
evidence of experimental bias. Generally problems of 
validity arise when panellists are asked to make subjective 
evaluations of objective differences. In this context, 
there has been considerable concern and discussion about 
the use of subjective sensory parameters in trials using 
trained panellists. Discussion centres upon the meaning 
that individual trained panellists attribute to each 
sensory parameter, and the inevitable, but immeasurable, 
differences between these concepts within a sample of 
panellists. Researchers therefore desire a method which 
permits the standardisation of individual concepts of each 
sensory parameter within the sample of respondents, [ASTM 
1968, Birch et al 1977, Basker 1977] . This problem does not 
arise when the panel is made up of consumers. However, the 
size of the sample needs to be larger-usually more than
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100. This ensures that the sample is representative of some 
population and statistical tests of significance can be 
applied, to enable some meaningful statement to be made.
5.2 Extraneous Variables in Sensory Evaluation
A variety of factors are thought to influence the outcome 
of sensory evaluation [Amerine et al 1965, Larmond 1977, 
BSI 1980]. Some of these are extraneous and must be 
minimised during the trials. They include environmental 
factors and those factors which affect the sensory acuity 
of the respondent. Once again, there is a vast literature 
describing tests which have demonstrated the effects of 
these variables; and methodologies have been developed to 
minimise their adverse effects [Amerine et al 1965, 
Pangborn 1973, Larmond 1977, BSI 1980].
Conditions in the test environment can affect the outcome 
of a test and so these should be controlled as far as 
possible. It is important to standardise conditions so 
that the results from successive tests are comparable. 
Ideally the environment should be neutral, free from 
distractions, comfortable and quiet. The area in which the 
tests are conducted is often determined, as in this case, 
by existing facilities. However under ideal circumstances 
it should be easily accessible to the respondents and
separate from the cooking area. The.respondents should not 
; enter the preparation area and should thus be able to enter 
iand leave the tasting area by a separate door. Air
conditioning is recommended to control the temperature and, 
if necessary, the humidity in the room. An odourless
environment is desirable and this can be achieved by
maintaining the air pressure in the room at a slightly
positive pressure [Pangborn 1973, Larmond 1977]. The room 
should be well ventilated, there should be no smoking and 
where possible, no cosmetic odours.
When individual assessments are required,' as in this case, 
booths are normally used. These are frequently positioned
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along a wall which separates the preparation and tasting 
areas. Test samples are then passed to the respondents 
through a hatch or sliding door in the wall. Inadequate 
lighting is considered adversely to affect respondents 
perceptions [Amerine et al 1965]. Lighting should therefore 
be uniform and, ideally, each booth should be separately 
lit. Different light sources may be used to vary the colour 
and intensity of light, as required in particular 
experimental circumstances. Unless there are special 
lighting requirements, it is normal to use diffused 
fluorescent lighting. Tubes emitting 'artificial daylight' 
are commonly used.
Threshold tests can be used to determine the sensory acuity 
of an individual and these are used in the selection of 
trained panellists. This is not appropriate with members 
of a consumer panel, which by definition should contain 
people with differing sensory acuity. Little is known 
about the sensory acuity of the UK population as a whole; 
although it is recognised that sensitivity decreases with 
age and that there are certain conditions which are thought 
to cause a reduction in acuity. Hence it is not possible to 
select a sample of respondents whose sensory profiles can 
be shown to be representative of the general population. 
Quota sampling for age and sex can be used to accomodate 
known or likely biases in the sample, but factors like 
social class have not been causally linked with sensory 
acuity. In this respect it is usual to recruit a purposive 
sample of available respondents.
A reduction in sensory acuity is thought to be caused by a 
number,of factors and conditions. Some researchers believe 
that personality traits might affect the sensory acuity of 
an individual [Harries 1973]. Others suggest that the 
physiological condition and health status of the individual 
are determinants of sensitivity [Amerine et al 1965, 
Pangborn 1973]. infections of the mouth, throat and nose 
which affect the taste buds; medication; the presence of 
strong perfumes or cosmetics; recent consumption of food or
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drink; and the smoking behaviour of an individual have been 
linked to reductions in sensory acuity [Amerine et al 1965, 
Pangborn 1973, Larmond 1977]. People affected by any of 
these factors are routinely excluded from panels of trained 
tasters. This approach might be adopted with consumer 
panels but it is, in practice, likely to lead to an 
unacceptable reduction in the response rate. Hence an 
alternative approach might be to ask each panellist to 
indicate whether they are affected by any of the factors.
The experimental procedure used with each sensory 
evaluation test can be standardised to ensure consistency 
and thereby the comparability of results of successive 
tests. The variables which should be considered include: 
the size of test portions of food; the number of samples to 
be evaluated; the coding and order of presentation; the 
information given to the respondent about the test; the 
serving temperature of hot (and cold) samples; the type of 
drink used for rinsing the palate between tastes; the 
instructions which are issued to the panel.
The size of the test portions is important. They should be 
big enough to permit adequate tasting, representative of 
the whole food, but not so large that they cause satiety or 
dull the palate. This is determined by experimentation in 
individual tests and is often limited by the amount of test 
material available. The size of the test portions should 
be constant throughout the trials. The number of samples 
which can adequately be evaluated during a test, should be 
determined during preliminary trials. It may be determined 
by the technique chosen for the evaluation, some of which 
specify numbers of samples.
The coding and order of presentation are thought to be 
significant [Larmond 1977]. Codes which imply an order or 
sequence should be avoided. 'Positional' bias in the order 
of presentation can be eliminated by variation of the order 
in which two or more samples are presented.
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The respondent should be given little or no information 
about the samples and reason for the test, because this 
information may influence or bias the response. This bias 
or error is known as 'expectation error'. It can be 
demonstrated by giving misleading information, about the 
test material or reasons for test, to respondents [Larmond 
1977, Lundgren 1977]. Consequently the panel should not 
include individuals who are members of the research team or 
who are informed about the research.
The serving temperature of foods should be controlled and 
standardised. 'Cold' foods are normally served at ambient 
temperature, whereas the temperature at which 'hot' foods 
should be served is determined by experimentation. Serving 
at 'normal serving temperature', once this has been 
experimentally determined, has much to recommend it. It 
should be possible to devise a procedure which will enable 
the food product to be repeatedly prepared at a consistent 
temperature. Once food has been tasted, it is recommended 
that respondents rinse their mouths to cleanse the palate. 
For this purpose they can use clear water or lemon juice, 
which is particularly suitable with food with a high fat 
content.
Instructions for panellists can be standardised by the use 
of a questionnaire. Standard forms for each sensory test 
can be found in the literature (Appendix 6) and the wording 
of these can, if necessary, be modified to improve 
comprehension. This modification can be made following 
preliminary trials with the standard questionnaire(s). Once 
the form has been finalised, this should be used throughout 
the trials and any verbal instructions should be 
standardised.
5.3 The Home Economics Taste Panel
It was necessary to find a group of people who would be 
willing to participate in the planned laboratory 
investigations. The sensory evaluation laboratory which
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would be used in the investigations, was situated within 
the Home Economics Department at the University of Surrey. 
It was not possible to re-locate this facility to a less 
imposing and more accessible venue, where trials might have 
been conducted using a cross-sectional sample of 
respondents, drawn from the general population.
Researchers in other University depatments had found that 
recruitment of large samples of the general public, for 
tests conducted at the University, could entail 
considerable practical difficulties. It was desirable to 
avoid such problems, it was intended that the total sample 
of respondents, per evaluation, should comprise at least 
100 individuals. It was anticipated that several groups of 
this size would be required. Thus it was important to have 
easy access to a group of several hundred potential
respondents. Consequently the possibility of recruitment
from the general population of Guildford was rejected on 
the grounds of impracticality.
It is common practice in food research associations and
manufacturing organisations for taste panels to comprise 
groups of employees from the particular organisation. As 
stated in Section 5.1, there is no evidence that the 
sensory acuity of such a group of respondents is likely to 
be different to that of a group drawn from the general 
population. Hence, as the primary focus of these
laboratory investigations was to be sensory evaluation, it 
was decided to recruit panellists from the staff group at 
the University of Surrey. .In this way a purposive sample 
of people with a variety of occupations would be obtained 
for each evaluation. A ’Taste Panel1 of over 400 employees 
was established, with the objective that members could 
occasionally be called upon to participate in sensory 
trials. All grades of staff (over 1000 people) received a 
letter inviting them to become a member of this panel 
(Appendix 7). The letter included a tear-off strip which 
individuals could complete and return, to indicate that 
they wished to join the panel. Relevant personal details of
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each panel member were entered onto an index card. The 
panel comprised approximately equal numbers of males and 
females and all grades of the University staff were 
represented.
5.4 Selecting a Sample* of Panel Members for a Tri.al
When a sample of respondents was required for a sensory 
evaluation trial, a number of people would be selected, 
often on a quota sampling frame, and telephoned to 
determine whether they would be available at the appointed 
time. Individuals were then reminded about the trial, by 
telephone, several hours before it was due to take place. 
This procedure normally worked successfully, with response 
rates of around 80% being achieved.
5.5 The Sensory Evaluation Laboratory
The sensory evaluation laboratory, which was available for 
use, was located adjacent to a food preparation area. Six 
individual tasting booths were situated along the wall 
separating the two areas. Each booth incorporated a hatch, 
through which food could be passed from the preparation 
area to the waiting panellist, who would be seated in the 
sensory evaluation area. The evaluation laboratory was well 
lit, using a combination of natural and artificial 
daylight. Although the room incorporated a variety of.
electrical light sources, fluorescent strips; providing 
diffused artificial daylight, were the only source that was 
required. The room was adequately ventilated, comfortable 
and did not contain items which might distract the
respondents. The room was not equipped with air
conditioning or a means for adjusting the air pressure. 
Consequently to eliminate cooking odours, the cooking of 
food used in the trials was conducted in a food preparation 
laboratory beyond that immediately adjacent to the sensory 
evaluation laboratory. Respondents were able to enter and 
leave the sensory evaluation laboratory without passing
through the food preparation area.
- 136-
CHAPTER 6: SOME EFFECTS OF COOKING ON BRITISH PORK
SAUSAGES
6.0 Introduction
Meat products contribute a substantial ten percent of fat 
to the diet of the average consumer in the UK (Table 2.7). 
Sausages are the most popular meat product consumed in the 
UK [Economist Intelligence Unit, EIU, 1978, Martin 1980]; 
and in the raw state contain approximately 30% extractable 
fat, by weight [McCance and Widdowson 1978]. Sausages are 
relatively homogenous and thus the fat which they contain 
is usually evenly distributed, this fat is thought to be 
reduced by varying amounts according to the method of 
cooking that is used. They are cheap, readily available and 
familiar to consumers.
Consequently it was decided that British pork sausages of 
the wet emulsion type would be a suitable meat product to 
use in a preliminary investigation of consumer perceptions 
of fat in food. This investigation would include sensory 
trials using sausages which had been cooked by a variety of 
methods and thus had varying objective fat contents, group 
discussions and a questionnaire survey. The objective of 
this investigation would be to determine whether consumers 
could perceive actual differences in the fat content of a 
meat product (in this case sausages); the extent of their 
knowledge; and the nature of their ideas about fat in the 
diet. y.
Before such an investigation could occur, it was necessary 
independently to establish the percentage moisture and fat 
content (s) of the test sausages. This necessitated a 
comparative evaluation of appropriate techniques for 
chemical analysis, the details of which are presented in 
Appendix 8. Once the procedure had been selected [BS 4401], 
the effects of several methods of cooking on the percentage 
moisture and percentage extractable fat content (s) of one
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brand of British pork sausages, were determined.
6.0.1 British Pork Sausages
It is relevant at this point to present some background 
information about British pork sausages. British pork 
sausages act as a substitute for carcase meat. Market 
research indicates that they are consumed in larger 
quantitites when real disposable incomes are down and when 
prices of carcase meat and convenience meat products are up 
[EIU 1978]. They are typically consumed in large quantities 
by families from lower socio-economic groups, which have 
several children [White 1980]. For these reasons they have 
been called a 'social trend indicator' [Viskase 1979]. 
Economic hardship apparently provides a secure niche in the 
food market for sausages and this is interesting in the 
light of their high fat content.
Consumer awareness of the contents of sausages appears to 
be fairly limited and White [1980] has summarised the 
feelings of the public, toward sausages, as 'affectionate 
disrespect'. This was not how sausages were regarded in the 
1930's, when they were apparently regarded as a quality 
product [White 1980]. During the war years they gained the 
reputation: 'bag of mystery' which they seem to have 
retained.
Market data indicates that 320 000 tons of sausages were 
consumed in 1980. The majority of sausages consumed are of 
the wet, fresh, emulsion type. Up until the mid 1970s, 
locally made 'butchers' sausages were popular. These have 
been, in the majority of 'cases, replaced by a standardised 
branded product. This is factory produced and then sold in 
either domestic packs via retail outlets, to the consumer; 
or in commercial/wholesale packs to catering outlets or 
butchers. In contrast to the type of sausages produced by 
the local butcher, the standardised British sausages are 
delicately balanced emulsions which combine water, fat, 
salts and protein derived from meat and/or dried milk
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powder. Manufacturers have produced this type of sausage, 
which they hope will not shrink appreciably on cooking, in 
response to consumer complaints in the early 1970's, about 
the extent to which 'butchers style' sausages tended to 
shrink during cooking [Crook 1980] .
In formulating these standardised sausages, manufacturers 
have adhered to the legislation which governs the contents 
of meat products [Food Standards Committee (FSC) 1980, 
Halsbury's Statutory Instrument 1968 No 2047]. However 
these regulations facilitate a loose interpretation of the 
list of permitted ingredients. The result is that too much 
fat [FSC 1980] can be included in sausages, at the expense 
of lean meat. For example, pork sausages need only comprise 
65% 'meat', 10% of which can be meat other than pork and 
'lean meat' can comprise up to 10% fat. Further details 
about the manufacture of British pork sausages and some 
relevant market data are presented in Appendix 9.
6.0.2 The Effects of Cooking on British -Pork Sausages
There is a paucity of published information on the effects 
of cooking on the fat and moisture content of British pork 
sausages [Miller 1981]. The information which is available 
is variable or contradictory and discusses the effects on 
the fat content but not the moisture content of sausages.
Manufacturers have investigated the effects of cooking on 
their sausages, particularly whilst developing the 
standardised sausage mentioned above. They are keen to 
produce a sausage from which, on cooking, there are minimal 
losses of either moisture or fat. Unfortunately, the 
results of such tests are not generally available for 
consultation. Similar tests which have been conducted by 
researchers at the British Food Manufacturing Industries 
Research Association (BFMIRA), have been reported in the 
literature [Evans and Barnet 1973, Evans and Ranken 1975, 
Ranken 1976]. These researchers report findings in relation 
to the extent of emulsification, . the water holding capacity
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of meat and the type of constituent fatty tissue used in 
sausage manufacture. It is clear that, from the perspective 
of manufacturer, a successful sausage should have a stable 
emulsion, incorporate significant quantities of water and 
pork back fat. The stabilty of the emulsion is maintained 
through appropriate incorporation of salts and dried milk 
powder.
Food Composition Tables [McCance and Widdowson 1978], 
present data showing the average fat content of raw, 
grilled and fried pork sausages (Table 6.0). These figures 
imply that there is little difference between grilling or 
frying, in terms of their effects upon the fat content of 
pork sausages. However these data are mean values for the 
fat content of pork sausages from a variety of sources, 
cooked in Home Economics Departments in colleges in 
different regions of the UK [Paul and Southgate 1977]. As 
such, they might conceal any variation due to method of 
cooking. Such variation would be more likely to be revealed 
if an homogeneous batch of sausages were cooked by a 
variety of methods and then analysed in an appropriate 
manner to reveal their respective fat contents.
Another source of information is womens magazines, some of 
which advise consumers on cooking sausages. The recommended 
method is often long harsh cooking which should effectively 
reduce the calorific value of the sausages [Slimming and 
Nutrition 1979]. The ; calorific data presented in such 
articles may have been; derived from food tables or provided 
by the public analyst. Such information does not clarify 
the effects of cooking with respect to fat/moisture.
Commercially approved and sponsored advice from the sausage 
promotion agency, the British Sausage Bureau (BSB), 
advocates long gentle cooking methods using unpricked 
sausages. This is with the clear objective of minimal 
losses on cooking. The advice clearly supports the efforts 
and objectives of the manufacturers. The BSB does not 
provide data showing the fat content of sausages, but it
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Table 6.0
a) Energy Value and Weight of Fat in Raw, Grilled and Fried 
Pork Sausages
Pork Sausages
Energy Value Per
100 g
Kcal Kj
Weight of 
Fat Present
(g)
Percentage 
Fat, by 
Weight 
(%)
Raw 367 1520 32.1 32.1%
Fried 317 1317 24.5 24.5%
Gr i11ed 318 1320 24.6 24.6%
Source: MsCance and Widdowson 1978
b) Energy Values for Grilled and Fried Pork Sausages
Pork Sausages Energy Value 
Kcal
"Eights"..
Gr i11ed 130
Fried 155
Chipolatas
Gr i11ed 80
Fried 95
Source: British Sausage Bureau
does present data showing the calorific values of cooked 
sausages. The values given are on average, 50% lower than 
similar values presented in the Food Composition Tables 
[McCance and Widdowson 1978].
Such variation in the available information detailing the 
effects of cooking on the fat content of sausages, 
emphasised the requirement for some independent and 
accurate data in this respect. The requirement was for
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some clear evidence of the effects of various cooking 
methods upon the percentage moisture content and the 
percentage extractable fat content of British pork 
sausages. This led to the following investigation.
6.1 Investigating the Effects of Cooking on British Pork 
Sausages: Experimental Design.
The effects of cooking on the percentage moisture content 
and the percentage extractable fat content of pork
sausages, was investigated in the following way:
1. Three different methods of analysis were evaluated and 
these pilot tests are reported in Appendix 9.
2. Walls pork sausages for the domestic market, were 
purchased in lib packs of ten, on the day of use, from 
a particular supermarket.
3. The percentage moisture and percentage extractable fat 
contents of raw Walls pork sausages were determined 
using the methodology that is outlined in section 
6.1.0.
4. Cooking tests were conducted. Standardised procedures 
were developed and used for each of the methods which 
are listed below. These procedures are detailed in 
Appendix 10.
COOKING METHODS:
Using Unpricked Sausages:
Grilling
Frying without added fat
Frying in lard
Frying in oil
Deep frying
•Baking
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Cooking by microwave energy
Deep frying and blotting with absorbent paper 
Frying in lard and blotting with absorbent paper
Using Pricked Sausages:
Grilling 
Frying in lard
5. The percentage moisture content and the percentage
extractable fat content of samples of the sausages 
which had been cooked by the various methods, in 4, 
were determined using the procedure outlined in 6.1.0:
6.1.0 Procedure For the Determination of the Percentage 
Moisture Content and the Percentage Extractable Fat 
Content of Raw or Cooked British Pork Sausages.
The sausages which were used in this research were 'Walls' 
pork sausages. They were chosen because, in 1980 when this 
work was conducted, they were the brand leaders. This 
clear indication of the popularity of the sausages was 
deemed important with respect to the consumer sensory 
evaluation trials which were to follow.
Initially the percentage moisture content and the 
percentage extractable fat content of samples of raw 
sausages were established. Then samples from cooked 
sausages were used to determine the percentage moisture 
content and percentage extractable fat content by weight, 
of sausages which had been cooked by each method.
6.1.1 Preparation of Six Test Portions of Raw Pork
Sausage:
i. A lib packet of ten Walls pork sausages was removed 
from the refrigerator where it had been stored since 
purchase.
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ii. Six sausages were selected and their mean weight
determined.
iii. Each sausage was quartered using a sharp knife.
iv. The four even quarters of each sausage were placed
into a clean, dry Sunbeam food processor (capacity 
200g).
v. The sausages were chopped for 2 minutes 0 seconds in
the food processor.
vi. The chopped sausages were carefully removed from the
food processor, using a spatula with a rubber blade, 
and placed onto a clean, dry, ceramic tile (15cm2).
vii. The sausage meat was formed into a round,
 approximately 2.5 cm deep.
viii.The round of sausage meat was successively quartered 
until a sample, of approximately 5g weight, remained
on the tile.
ix. This remaining 5g sample was to be used as a test
portion and was placed into cling film to offset 
dehydration.
x. The remaining sausagemeat was reformed into a round on
the tile. The quartering procedure was repeated until
six 5g samples had been derived.
xi. Each sample was placed into cling film to prevent
dehydration.
xii. The samples were used immediately.
xiii.The remaining sausage meat was discarded.
These six 5g samples were then analysed using the procedure
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that is described in Sections 6.1.-4 ' and 6.1. 5
6.1.2 Preparation of Five Test Portions of Cooked Pork
Sausages
For each method of cooking two batches of five x 5g test
portions of the cooked sausages were derived using the
following procedure:
i. A lib packet of ten pork sausages was removed from the 
refrigerator where it had been stored since purchase.
ii. Five sausages were selected and their mean weight 
determined.
iii. The remaining five raw sausages were also weighed, the 
mean weight determined. These were then re-wrapped and 
returned to the refrigerator pending derivation of one
5g test portion of raw sausage. This would become the
control (Section 6.1.3).
iv. The five sausages, which had been removed from the 
packet, were then cooked by one of the methods 
outlined in Appendix 10. A series of weights were 
recorded to facilitate calculation of weight loss on. 
cooking, the weight of residue remaining in the pan 
after cooking and the evaporation loss.
v. After cooking, the sausages were placed onto a pyrex 
plate in the refrigerator to cool for 2 hours. The 
sausages were arranged radially on the plate, to 
promote even cooling.
vi. Five 5g samples of the cooked sausages were then 
prepared for analysis by the method already described 
in section 6.1.1.
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6.1.3 Preparation of the Raw Test Portion (Control)
For every five samples of cooked sausages which were 
analysed, one sample of raw sausages was analysed.
i. The remaining five raw pork sausages from the same 
packet as those which were cooked, were removed from 
the refrigerator.
ii. One test portion weighing 5g was prepared for analysis 
using the method already described in section 6.1.1.
All of the prepared test portions were then used in the 
determination of moisture. The methods for the 
determination of moisture and extractable fat do not vary 
and are described in the next two sections. They comply 
with British Standard (BS) 4401 [1970], Parts 3 and 4, as 
recommended by the Society of Analytical Chemists (SAC) 
[1973] and Pearson [1976].
6.1.4 Procedure for Determination of the Percentage 
Moisture Content
1. Evaporating dishes containing fine acid washed sand
(20g) and glass rods, which were slightly longer than 
the diameter of the dishes, were dried for 1 hour in 
an electrically heated oven at 103 ±2°C.
2. The evaporating dishes were cooled to room temperature
in a desiccator and weighed to the nearest O.OOlg. 
Each evaporating dish ]• was numbered to enable easy 
identification of samples throughout the analysis.
3. 5-10ml analytical grade industrial methylated spirit
was added to the contents of the evaporating dishes, 
which were then mixed using the glass rods.
4. The contents of the dishes were ground using a pestle; 
3 small portions of industrial methylated spirit were 
used to rinse particles from the pestle into the
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evaporating dishes.
5. Each evaporating dish was placed onto an electrically 
heated water bath, which was regulated at a 
temperature between 60-80°C. Heating and stirring 
continued until the alcohol had evaporated.
6. The evaporating dishes were then transferred to the 
electrically heated oven for 2 hours at 103±2°C.
7. The evaporati-ng . dishes were then cooled to room 
temperature in the desiccator and re-weighed to the 
nearest O.OOlg.
8. The operations of heating, cooling and weighing were
repeated, until any two successive weighings separated 
by heating for 1 hour did not differ by more than 0.1%
of the mass of the test' portion.
9. The moisture content, as a percentage by mass, was 
calculated from:
(irq - m2) x 100
(mx - m0 )
where m 0 = mass in grammes of the dish, rod and sand.
mi = mass in grammes of the dish containing the
test portion, rod and sand before drying. 
m 2 = mass in grammes, of the dish containing the 
test portion, rod and sand after drying.
The result is taken as the arithmetic mean of at least 2
determinations.
6.1.5 Procedure for the Determination of the Percentage 
Extractable Fat Content
Principle: The principle of the method consists in
extraction, by means of light petroleum, cf
the dried residue obtained as in the 
determination of moisture content; removal of 
the solvent by evaporation, drying and 
weighing of the extract.
The dried test portions from the determination of 
moisture were each transfered quantitively to a 
cellulose extraction thimble.
The last traces of residue were removed from the 
evaporating dishes using defatted cotton wool soaked 
in the extraction solvent (40-60 analytical grade 
petroleum ether). This cotton wool was added to the 
contents of the respective thimbles.
The six collection flasks, of the solvent extraction 
units (Figure 6.0), containing anti-bumbing granules, 
were dried in an electrically heated oven at 103±2°C.
The six flasks were cooled to room temperature in a 
desiccator and weighed to the nearest O.OOlg.
The six thimbles were placed in the extraction 
chambers of the Soxhlet apparatus and approximately 
150 ml of the extraction solvent was added to each 
flask.
The Soxhlet extraction units were assembled in an 
electrically heated water bath. Extraction commenced.
After 1.5 hours the thimbles were each removed from 
the apparatus and their contents were ground with a 
pestle and mortar for 2 minutes 0 seconds.
The ground test portions were returned to each thimble 
as before and the extraction was continued for another
1.5 hours.
The last traces of the solvent were evaporated using a
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Figure 6.0
Soxh l 'U  K n i r u c t io n  U n i t  lo r  J*'at D e te rm in a t io n s
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rotary evaporator (speed 7, 60°C and vacuum of 1 bar 
for 20 minutes).
10. Each flask was dried in the electrically heated oven 
at 103+2°C for 30 minutes, cooled to room temperature 
in a desiccator and then weighed to the nearest 
O.OOlg.
11. The process of evaporating for further periods of 5 
minutes, heating in the oven, cooling and weighing, 
was repeated until two successive weighings, separated 
by evaporation and heating did not vary by more than 
0.1% of the mass of the test portion.
12. The extractable fat content of the sample, as the 
percentage by mass, was calculated from:
(m2 - m x) x 100 
m o
where m 0 = mass in grammes, of the test portion taken 
for drying.
m-j = mass in grammes of the dried extraction 
flask and anti-bumping granules.
m 2 = mass in grammes, of the flask, anti­
bumping granules and the extract after 
drying.
The result is taken as the arithmetic mean of at least two
determinations.
6.1.6 Results
Relevant summarised results are presented here in Tables 6.
1 to 6.7 and in Figure 6.1. and more detailed findings and
calculations are shown in Appendix 11.
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From Table 6.1., it can be seen that the samples of raw 
sausage were found to contain 45.8% moisture, by weight, 
and 32.2% extractable fat, by weight. As expected these 
quantities were reduced by varying amounts on cooking by 
the different methods. Table 6.1 shows the results of the 
determinations of the percentage moisture content and the 
percentage extractable fat content. These data have been 
combined with the values for weight losses occurring during 
cooking (Appendix 11); to give values for the fat and 
moisture losses which occurred as a result of cooking 
individual sausages by each method, these figures are thus 
expressed 'per sausage'.
Table 6.1 Percentage Moisture and Percentage Fat Content of the 
Pork Sausages After Cooking (calculated by weight)
%  Moi sture %  Extractable Fat
Gr i11i ng 44.1 ±1.3 25.8 ±0.4
Dry Frying 41.3 ±1.3 27.8 ±0.8
Frying in Lard 40.8 ±0.4 28.0 ±0.5
Frying in Oi 1 41.7 ±0.4 28.5 ±1.4
Deep Frying and Blotting 41.2 ±1.2 30.3 ±0.5
Bak i ng 41.8 ±0.5 28.7 ±0.4
Microwave - 7 minutes 31.4 ±0.3 33.7 ±3.7
- 4.5 minutes 38.2 ±0.2 32.5 ± 0.1
Frying in Lard and Blotting 41.5 ±0.3 31.1 ±0.4
Deep Frying 41.6 ±2.2 32.0 ± 1.0
Pricking and Grilling 44.6 ±0.4 25.8 ±1.9
Pricking and Frying in Lard 40.0 ±0.9 26.8 ±0.6
Raw Sausages 45.8 ±0.3 33.2 ±0.8
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Table 6.2 Msan Weights of Sausages Before and After Cooking
Cooking Msthod
Msan Weight 
of Sausages 
Before 
Cooking
Msan Weight of 
Sausages After 
Cook i ng
Gr i11i ng 45.9 35.9
Dry Frying 45.8 30.6
Frying in Lard 45.7 31.5
Frying in Oi 1 51.5 36.8
Deep Frying and Blotting 45.7 33.4
Baking 46.2 32.0
Microwave - 7 minutes 43.5 26.0
-4.5 minutes 44.2 32.8
Frying in Lard and Blotting 51.8 39.6
Deep Frying 45.4 35.6
Pricking and Grilling 44.7 32.9
Pricking and Frying in Lard 45.7 30.9
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Table 6.5: Losses in Fat and Moisture on Cooking the
Sausage's (ca leu 1 ated per sausage)
%
Fat Loss
%
Moisture Loss
Pricking and Frying in Lard 47.0 40.3
Dry Frydng 46.3 39.3
Frying in Lard 45. 3 37. 2
Pricking and Grilling 44. 5 27.2
Baking 43.2 36.9
Fr y i ng i n O i 1 40. 6 34. 5
Microwave - 7 minutes 39. 3 59.0
Gr i 1 1 i ng 36.7 23.9
Dry Frying and Blotting 35.6 34. 1
Microwave - 4.5 minutes 31.3 37.0
Frying in Lard and Blotting 30. 5 30.3
Deep Frying 27. 1 29.7
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The percentage moisture loss and percentage (extractable) 
fat loss have been calculated 'per sausage' and shown in 
Table 6.5 and Figure 6.1. It can be seen that the greatest 
loss of fat is achieved through pricking the sausages and 
frying them in lard. Whereas the least fat loss is achieved 
by deep frying the sausages. In this case it can be seen 
that the greatest moisture loss is still achieved by 
cooking with microwave energy and the least moisture loss 
by grilling. The results in Figure 6.1 and Table 6.4 show 
clearly that there has been considerable moisture loss and 
fat loss as a result of most cooking methods. There is a 
clear statistical relationship between moisture loss and 
fat loss for most cooking methods. In general, high 
moisture loss corresponds with high fat loss, and a linear 
relationship between these two variables has been 
demonstrated. The overall regression equation has been 
calculated and is shown in Figure 6.1, and the correlation 
coefficient -for this linear relationship demonstrates that 
a positive, but weak, relationship exists (r = 0.26).
Elimination of the outlying values shows the positive and 
more highly correlated linear relationship, which exists in 
respect of the remaining cooking methods. In this case the 
correlation coefficient is 0.97. Consequently, it is clear 
that there is a strong positive correlation between 
moisture loss and fat loss, for the various methods of 
frying and baking sausages. Whereas the fat and moisture 
losses occurring during grilling and microwave cooking, 
cannot be explained in this way.
6i1.7 Discussion of the Results
The differential losses of both moisture and fat, in the 
sausages cooked by each method, can be, at least partly, 
explained by the differences in the modes of heat transfer 
in each cooking method.
Variables include the temperature to which the surface of 
the food is heated; the temperature to which the interior 
of the food is heated; the speed with which this heating
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occurs; the thermodynamic characteristics of the heating or 
cooking media-which include fat, oil, air; whether the 
sausages are in contact with a hot metal surface, as in the 
case of frying.
In the case of grilling, heat transfer occurs by radiation. 
During shallow frying it occurs by means of conduction and 
convection. During deep frying it is achieved by 
convection; during baking, heat is transferred by 
conduction, convection and radiation. Cooking by microwave 
energy is unique as~there is no application of external 
heat. Instead of this the food is irradiated with microwave 
energy. This is thought to cause the water molecules in the 
food to vibrate and generate heat within the food. This 
heat then spreads by conduction throughout the food.
When the mechanisms of heat transfer are considered in 
relation to the results shown in Figure 6.1, it is apparent 
that a,linear relationship, between percentage fat loss and 
percentage moisture loss, can be demonstrated for those 
cooking methods which involve some heat transfer by
conduction and convection. It seems that fat and moisture 
losses which occur in sausages cooked by methods which do 
not include, at least some, heat transfer by conduction and 
convection cannot be described in this way. Frying and 
baking involve contact between either a hot surface or hot 
cooking fat or oil. So it seems reasonable that contact of 
this type is significant in determining fat or moisture 
losses. Both the oil and pan can, and usually do, reach
very high temperatures. Conducted heat might then effect 
equivalent fat losses and moisture losses, in the way that 
has been described by the linear relationship in Figure 
6.1. It has been shown that these losses are greater for 
sausages which are shallow fried, or baked on a metal tray 
in an oven, than for those which are deep fried. Thus it 
appears that contact with a hot metal surface is more
effective in causing these losses than contact with hot
oil.
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Piercing the skin of the sausages would appear to promote 
losses of both fat and moisture. Consequently it is not 
surprising that this practice is discouraged by 
manufacturers, who consider that it impairs the quality of 
the cooked sausages.
The limited losses of both fat and moisture from the deep 
fried sausages might be explained in another way. The 
presence of a large quantity of cooking oil appears to 
inhibit the loss of fat and moisture. The sausages are 
effectively immersed in the oil. This may suppress 
evaporation of moisture and it is generally accepted that 
an exchange of fat occurs when fatty foods are fried. Thus 
the cooking sausages might lose some of their inherent fat 
and absorb some of the vegetable cooking oil. This exchange 
may be perceived through a flavour change. It is possible 
that whilst this exchange of fat and flavour components is 
quite extensive for deep fried sausages, it may occur to a 
limited extent with shallow fried sausages. In this way 
there might be a flavour change associated with the 
surfaces of shallow fried sausages.
If the hot fat used in deep frying had sealed the surfaces 
of the sausages in some way, this could have prevented fat 
and moisture losses from these sausages, and might be a 
third explanation for the relatively high levels of both 
fat and moisture in deep fried sausages. However research 
conducted at the Meat Research Institute in Bristol has 
suggested that the application of heat to the surface of 
meat does not cause it to seal [Harries 1980]. This casts 
doubt on the possiblity of sealing of the surfaces of 
sausages following application of heat.
As no other detailed analysis of this type has been 
reported in the literature; and as it was known ' that 
sausage manufacturers do conduct similar work 'in house', 
these results were discussed with a researcher at Walls. It 
was confirmed that he had obtained similar results in such 
determinations [Haddon 1980]. The figures which are
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obtained in this research are comparable with data from the 
food composition tables as shown in Table 6.0. [McCance and 
Widdowson 1978]. It was shown that raw sausages contain, on 
average, 32.1% fat, by weight, and that this is reduced to 
24.5% and 24.6% by frying and grilling respectively. 
Another similarity is that the food tables suggest that 
frying achieves the greater loss of fat and these results 
support that suggestion. There is some difficulty in this 
comparison as there is no information in the food tables to 
explain which method of frying has been used.
It is difficult to draw comparisons with the published data 
for the energy value of cooked sausages (Table 6.0) as the 
published figures are for the total calorific value of the 
sausages; and those obtained in this research describe the 
calorific value of the fat present (Table 6.7). Despite the 
obvious limitations of the data, they do demonstrate that 
the choice of cooking method can significantly affect the 
calorific value of the cooked sausages; and that savings in 
terms of calories attributable to fat can be made by 
choosing an appropriate cooking method. For example, there 
is a difference of 29 Kcals. between a sausage which has 
been deep fried and one which has been pricked and fried in 
lard. Consequently a person eating a meal containing three 
sausages might reduce the calorific value of the meal by 
approximately 98 Kcals., by appropriate choice of cooking 
method.
‘ At this point it is worth noting that the calorific value
■ of the fat which was removed by blotting was negligible 
(Appendix 11). This finding was . unexpected and is
interesting, as blotting sausages has become common
practice. The aim of which is though to be the removal of
excess liquid fat from the sausage. These results suggest
that a little liquid fat is combined with some moisture on 
the surface of the sausage and that this is what was 
removed by blotting.
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6.1.8 Conclusions
This analytical work has achieved the objective of 
provision of clear, accurate and independent data showing 
the percentage, moisture content and percentage extractable 
fat content of British pork sausages; which are either in
the raw state or which have been cooked by a variety of
methods. From these values it has been possible to 
calculate the losses of both fat and moisture, which had 
occurred as a result of various methods of cooking. These 
figures have been expressed on a 'per sausage' basis. The 
calorific value of the fat losses following cooking has
also been shown. It is clear that there are significant
savings in terms of consumption of fat and thereby in 
calorific intake, accorded by appropriate choice of cooking 
method.
In conclusion it appears from these results that the method 
of cooking which might be recommended, to those consumers 
who would like to reduce their intake of fat in sausages, 
is pricking the sausages and then frying them in lard. 
Consequently the advice which appears in womens' magazines 
(section 6.0.2) might continue to recommend pricking the 
sausages, but could recommend frying and not necessarily 
grilling.
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CHAPTER 7: CONSUMER PERCEPTIONS OF SOME COOKED BRITISH PORK 
SAUSAGES:
7.0 Introduction.
Once the effects of cooking on the fat and moisture content 
of British pork sausages had been evaluated, it was decided 
to use sausages which had been cooked by three common 
methods to investigate consumer sensory perception of 
different levels of fat and general awareness of fat in 
food. The three methods of cooking which were chosen for 
this purpose were: grilling; frying in lard and deep
frying. These three methods were chosen because they are 
common practice and because there is evidence (Table 6.1, 
6.5, and Figure 6.1) that sausages cooked by each method 
contain different amounts of fat and moisture. Grilling and 
frying in lard are popular domestic methods and deep frying 
is the favoured method in catering outlets [Crook 1980].
7.1 Sensory Evaluation Techniques.
The techniques chosen for the sensory trials were selected 
from the full range of such techniques, which are listed 
and briefly summarised in Appendix 6. These fall into two 
categories: "difference tests" and "preference tests" and 
as the descriptions suggest, they involve the detection of 
differences or the indication of preferences respectively.
The objectives of the sensory trials were:-
1. To establish whether respondents could detect any 
differences in the fat content of samples of sausages 
which had been cooked by each of the selected methods.
2. To determine whether the respondents preferred one 
sample of sausage and whether any such preference was 
related to the fat content of the sample.
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The sensory techniques which are considered suitable for 
use with large untrained consumer panels are those which 
are categorised as "preference tests" (Appendix 6). One of 
these is the Paired Comparison Test and Larmond [1977] has 
proposed a similar technique called the Multiple 
Comparisons Test, in which several samples can be compared 
with a reference sample and directional differences 
indicated. This is a variation of Ranking and comprises a 
ranking of all samples in relation to the reference sample, 
which will normally be identical to one of the samples. The 
usefulness of Ranking as a sensory tool is limited, as it
provides. an internal comparison of the relative
acceptability of a range of samples. However the utility 
offered by a slight variation in the technique, as in the 
Multiple Comparisons Test, is greater, as it provides a
comparable measure of perceived directional differences. 
Consequently this technique was selected for use. As it is 
essentially a "difference test" and thus considered to be 
less suitable for use with untrained consumer panels, it
was decided that an important part of the preliminary work 
would be the evaluation of the ease with which respondents 
were able to use the technique. The format of the 
questionnaire which was used in the Multiple Comparisons 
Test is shown in Figure 7.0.
A second technique was also selected. This was Hedonic 
Rating, which is a commonly used method of assessing 
consumer preference using an hedonic scale (Figure 7.1). 
The-number of points on the hedonic scale is variable. In 
this case a 7 point scale was chosen. It was felt that 
untrained consumers might not be able reliably to 
discriminate the small variations on a 9 point scale, but 
that a 5 point scale might be too crude.
7.2 Group Discussions
Initial qualitative research was conducted to elicit 
consumers' ideas and feelings about fat in . food. Group 
discussions were conducted using small groups of staff from
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Figure 7.0: Questionnaire for Multiple Comparisons Test
Name: Date:
Occupation:
You are receiving samples of sausages to compare for 
fattiness/greasiness. You have been given a reference 
sample marked R with which you are to compare each sample.
Taste each sample, determine whether it is fattier than, 
comparable to, or less fatty than the reference. Then mark 
the amount of difference that exists.
Sample Nhmber _________  _________  _____ ____
Fattier than R _________  _________  __________
Similar to R_______ _________  _________  __________
Less fatty than R  _________ _________  __________
Amount of Difference:
None     ' _________
Slight _________  ________ __________
Moderate _________  _________  _________
Much     ._____
Extreme
Comments
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Figure 7.1: Questionnaire for Hedonic Rating Test
Name: Date:
Product:
Please tick the phrase which most closely describes how
much you like or dislik
  Like extremely
  Like moderately
  Like slightly
  Neither like
nor dislike
  Dislike slightly
  Dislike moderately
   Dislike extremely
each sausage.
Like extremely
Like moderately
Like slightly
Neither like 
nor dislike
Dislike slightly
Dislike moderately
Dislike extremely
Like extremely
Like moderately
Like:slightly
Neither like 
nor dislike
Dislike slightly
Dislike moderately
Dislike extremely
Garments:
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the Taste Panel. The opportunity was used for testing the 
selected sensory techniques. Thus the objectives of the 
group discussions became
1. Initial evaluation of the selected sensory techniques.
2. Initial investigation of consumers' abilities to
perceive different levels of fat in cooked sausages.
3. Exploration of the terms or phrases used and, from 
this, the wav in which people think about fat(s); fat 
in food; foods with a high objective fat content; foods 
with a low objective fat content; fat in the diet; and 
if possible, some indication of the extent of 
nutritional knowledge and awareness/views about the
dietary advice to reduce fat consumption.
4. It was intended that the findings from the discussions 
would facilitate the design of a questionnaire, which 
might be administered following the sensory trials. 
This might survey the levels of nutritional knowledge, 
self reported food behaviour and the food beliefs of 
the respondents from the University Taste Panel.
7.2.1 Group Discussions: The General Procedure.
It was decided to use two homogeneous groups of 6
respondents for the group discussions, one of which could 
comprise academic staff and one of which could comprise 
domestic ‘cleaning staff. Thus one group might be expected 
to include members of social grades ABC1, whilst the other 
might be expected to include members of social grades C2 
DE.
The group discussions took place in a large comfortable 
room which had no windows but was well lit, had air 
conditioning, was separate from the food preparation area, 
was devoid of distractions and extraneous odours. Members 
of each group were invited to attend at 11.30 am and
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an offer of a buffet lunch was made as an incentive.
Respondents were advised that the group discussion was to 
last for 1-2 hours. Upon arrival the respondents were 
seated around a table which could comfortably accomodate 
eight people: the 6 respondents and the 2 interviewers. Two 
interviewers were used to ensure continuity throughout the 
group discussions. There was the author and a colleague who 
was experienced in qualitative research. It was necessary 
to ensure that one interviewer was continually seated at 
the table with the respondents, whilst the other served the 
test samples and handed out questionnaires. The discussions 
were recorded on a tape recorder and some manual notes were 
taken by the author. Standard procedure for a group 
discussion was followed, with minimal intervention by 
interviewers [Hoinville et al 1977].
Sufficient quantities of pork sausages were cooked 
simultaneously by the selected methods in advance of the 
group ^discussions and were maintained at a constant 
temperature, in an electrically heated and thermostatically 
controlled trolley which was regulated at 60-66°C, [Larmond 
1977]. Each respondent was given both of the sensory 
questionnaires (Figure 7.0 and 7.1), samples of sausages 
cooked by each method and the reference method, (frying inN 
lard). The samples of sausage were labelled with codes 
comprising three randomly selected numerals:- 418; 7 05;
362. The reference sample was labelled "R". The respondents 
were shown how to taste the sausages and compare with the 
reference sample. They were offered a choice of warm water 
or lime juice for the purpose of cleansing the palate 
between tastes.
The respondents were given very little information about 
the purpose of the tests. The roles of each of the 2 
interviewers were clearly explained at the outset. The 
respondents were encouraged to ignore the presence of the 
tape recorder.
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The tape recorded interviews were subsquently transcribed 
and analysed for their thematic content. The approach 
adopted in this analysis was as follows:
a) attitude and belief statements were identified
b) their content was noted
c) whether they were favourable or unfavourable (positive 
or negative) was then noted.
In this way the frames of reference [Lewin 1943] which the 
respondents were using were identified.
7.2.2 Group Discussions General Findings.
Unfortunately only 3 out of the invited 8 respondents 
attended the discussion groups on each occasion. The small 
size of the group did not seem to inhibit the academic 
group, whose discussion lucidly covered a wide range of 
relevant points. However the small size of the group of 
cleaners did appear to inhibit their discussion. It was 
also unfortunate that this group was not as homogeneous as 
had been intended. One of the three women was Austrian and 
had different cooking practices and experiences. Another 
was a catering student employed for the summer vacation as 
a cleaner and who had some nutritional knowledge, but 
rather than giving her an advantage, this appeared to 
inhibit her, perhaps through a desire for apparent 
conformity.
As the total sample size, n=6, was small it is not possible 
to make any meaningful statements about the results which 
were obtained for the sensory tests. However it can be 
noted that the results for the Multiple Comparisons Test 
were variable and that none of the respondents perceived
Note: Transcripts of discussions and interviews have not
been included in this document due to their length, but may 
be available for consultation upon request to the author.
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the fat content of the samples in an order which 
corresponded with their objective fat content. With respect 
to the Hedonic Rating Test, the members of the academic 
group were more cautious than the cleaners in expressing 
the extent to which they liked the sausages.
The first objective of these group discussions was to 
evaluate the ease with which the respondents used the 
sensory evaluation techniques. The respondents were all 
seated around a shared table during the tasting and 
subsequent discussion. So it was possible to observe them 
as they used the questionnaires in their evaluation of the 
sausages.
The academic group appeared to show greater confidence and 
familiarity with written, self-completion questionnaires; 
and seemed able to readily adopt the objectively critical 
stance *which was required in the evaluation.
The group of cleaners were apparently less able to be 
objectively critical. One in particular seemed to feel that 
she should be placatory and complimentary, which might have 
been reflected in her use of the Hedonic Rating Test. 
Members of this group were dis-inclined to write their 
answers, possibly because they were not in jobs which 
included writing. One respondent made definite statements 
about what had happened to the food. These included 
suggestions about added ingredients, such as soya flour or 
turkey meat. This might indicate a mis-understanding of the 
task, or a more general suspicion of food manufacturers. As 
this suspicion was elaborated during the ensuing 
discussion, and as she had successfully completed her 
questionnaires, it has been assumed that she had not 
misunderstood the instructions on the questionnaires.
Generally the members of both groups demonstrated a 
reasonable understanding of the procedures and were 
apparently able to complete the questionnaires
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satisfactorily. One objective was to gain an impression of 
the ways in which people think about fat in food. The 
themes which emerged during the discussion were listed and 
those generated by each group were compared. A number of 
interesting observations can be made. The most obvious of 
which is that the academic group were more informed and 
nutritionally aware than the group of cleaners.
7.2.3 Findings: The Group Discussion of the Academic 
Staff:
Members of the academic group had heard about the advice to 
reduce the fat content of the diet and one subscribed to 
the notion. He expressed a positive attitude towards 
limiting fat intake, but he had some mis-conceptions about 
the amount of fat in some foods. For example, he thought 
that margarine contained less fat than butter. His 
awareness of health issues apparently originated in a 
family.history of CHD mortality. Another saw the link 
between food and health in terms of maintenance of ideal 
weight. She spoke frequently about weight reducing diets 
and whether foods were fattening. The third member of this 
group was mainly concerned with the pleasure of eating. 
Food was something which she enjoyed. She was entirely 
sceptical about the advice to reduce fat and expressed 
irritation about the conflicting messages which appeared in 
the various media on the topic.
The frame of reference which all three most commonly 
adopted was 'Taste'. The taste of foods could be seen to 
be particularly.important to this group and was expressed 
through phrases -like:
"food is pleasure"
"I suppose, next to sex, its (food) up there at the 
top of the list"
"taste is the most important thing"
"we certainly find the margarines that we eat 
acceptable"
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This notion of the pleasure of eating and the enjoyment or 
indulgence of the self, was clearly expressed by one 
respondent who summarised her attitude to food with the 
phrase "Eat Drink and Be Merry".
Negative dimensions of the 'Taste' frame of reference were 
expressed when these respondents discussed greasy or fatty 
foods. Respondents distinguished between fat and grease 
and between visible and invisible fat in foods. • Greasy 
foods which incorporated visible grease or excess liquid 
fat were often perceived as unpleasant. By contrast fatty 
foods which might incorporate either visible or invisible 
fat could be pleasant and comforting.
Foods incorporating visible fats were mentioned more
frequently than those containing invisible fat. This
suggested that awareness of the fat content of foods was 
greater if it could be seen. Foods which the academic group 
described as fatty were mainly types of meat, meat 
products, spreading and cooking fats (Table 7.0). Following
Table 7.0: Fattv Foods Mentioned bv the Academics.
Bacon Sausages Pastry Milk
Pork Chops Goose Shoulder of lamb Cream
a prompt about dairy foods some mentioned cream and milk. 
One stated that she did not think of cakes as fatty and 
another that logically cakes and biscuits contained a lot 
of fat, but that he did not think of them in this way. The 
only foods which were mentioned as 'low in fat' were 
vegetables, fruit, chicken and fish. Members of this group 
seemed to like the taste of foods with a high fat content. 
Some respondents expressed a sense of conflict between 
taste preference and the knowledge of the fat content of 
foods. For example, when tasting the sausages, one
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volunteered that she had probably scored the one which she 
preferred as "low in fat" to overcome this conflict. This 
apparent sense of guilt was possibly a response to the 
interview situation, where the fat content of foods was 
specifically and, perhaps artificially, highlighted. There 
was no overt suggestion by the author that fat was an 
undesirable ingredient in food. So there was apparently a 
genuine belief among respondents that fat or excess fat was 
undesirable.
The respondents did use a 'Health' frame of reference, as 
mentioned, but health considerations were less frequently 
mentioned than 'Taste' factors. As mentioned, one 
respondent was very sceptical of the concern about fats in 
the diet and expressed a desire for conclusive proof about 
the negative effects on health of consuming much fat. 
Another clearly saw fats as "dangerous" and expressed a 
belief that hidden fats were more dangerous than visible 
ones. The health conscious or "fat conscious" male saw a 
sharp ‘distinction betweeen "bad" animal and "good" 
vegetable fats. However he also adopted a slightly 
apologetic stance using phrases like "I am a bit of a 
hypochondriac" in explaining his views. He rationalised his 
health conscious food choice as a response to a family 
history of CHD. This approach was accepted by the other 
members of the group as an acceptable response to a 
situation. It was implied that it would be less acceptable 
as a response in the absence of a family history of CHD. By 
contrast 'slimming' or concern about weight-watching and 
maintenance of ideal body... weight seems to be a more 
acceptable dimension of the 'Health' frame of reference, 
and was a recurrent theme, with which respondents clearly 
thought they should be concerned.
However they did not seem to be making positive efforts in 
that direction, so it seems to be more of an acceptable 
part of a conversation about food. One woman saw fatty 
foods primarily in terms of their being fattening. The 
'Health' frame of reference would appear to be less
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dominant in food choice than the 'Taste' frame of 
reference, to which all members of the group subscribed.
Another frame of reference which was occasionally mentioned 
was 'Price'. There was some discussion of the relative 
costs of spreading and cooking fats. This frame of 
reference was apparently of less importance to this group - 
presumably because they were financially reasonably secure. 
Indeed in the case of the female who saw food mainly as a 
form of pleasure, her financial stability permitted her 
food choice. Money was thus an advantage in allowing people 
to eat what they wished.
Family roles in relation to food choice, were expressed 
along fairly traditional lines. A wife was seen as the 
decision maker and active individual who may be influenced 
by her husband and children.
When the place of sausages in the diet was discussed there 
was also some mention of the suitability of foods for 
particular meals. For example, one member of the group had 
fairly conventional ideas about eating sausages for cooked 
breakfast, in contrast to the others who did not have 
cooked breakfasts. She was surprised to discover that one 
of the others only ate sausages about 6 times a year, as 
she herself saw them as an indispensible part of the diet. 
This points to the strength of traditional food habits and 
is illustrated in this case with a high fat food.
7.2.4 Findings: Group Discussion of the Cleaning Staff.
This discussion was less wide-ranging in terms of relevant 
content, than the previous one. A number of themes did 
emerge and despite the presence of the foreign speaker, 
which biased the discussion towards particular topics, some 
valuable insights can be gained from analysis of the 
thematic content of the transcript.
The first idea to emerge was put very strongly by one
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speaker. This was suspicion of the food manufacturers and a 
sense of loss of control over the contents of the foods 
which are eaten. There was some discussion of labelling cf 
food products and genuine concern expressed regarding the 
addition of unknown ingredients. This had not been a 
feature of the academic group's discussion at all. The 
reasons for this can be speculated upon. It seemed that the 
academic group felt that they were able to choose the foods 
which they ate. Whereas the cleaners seemed to feel less 
control over their choice. This was possibly because of 
lack of information, or possibly because restricted 
financial resources forced them to consume a limited range
of foods. Thus they had less real choice and so were more
concerned about the contents of their food than the 
academic group, who could choose to avoid suspect items.
The presence of the Austrian speaker introduced the 
continental image of 'elaborate effort' in food preparation 
and th§ discussion then focused heavily on the differences 
between English and Continental cooking practices. In this 
context some rather punitive and judgemental statements 
were made by one of the English speakers about the "lazy
and naughty English cook". The virtue in elaborate effort
and home-baking were discussed at length. Apart from this, 
in common with the academic group, the most frequently 
mentioned factor was 'Taste'. One respondent clearly 
enjoyed fried foods and chose particular spreading and 
cooking fats on the basis of flavour. A distinction was 
again made between foods containing visible fat or oil and 
those with invisible fat content. A mixture of positive and 
negative feelings were expressed in relation to visible 
fats in food. The younger member found visible fats to be 
repulsive but enjoyed foods with a high invisible fat 
content. Whereas the Austrian speaker enjoyed some fatty 
tasting fried foods. Greasy foods were generally seen as 
unpleasant, due to the presence of fat in an unpalatable 
form.
It is interesting to note that this group did net
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immediately link the questions about their perceptions of 
the fat content of the sausages and the topic for 
discussion, with health concerns about the fat content of 
the diet. Their awareness of these concerns was limited to 
a few statements:
"so far as we know its (fat) not very good is it?"
"not very good for the complexion"
and explaining the role of fat in the body one said:
"you need a certain amount to keep you warm"
The group had apparently little idea about the debate 
surrounding fats and health. The 'Health' theme emerged 
very strongly in relation to the maintenance of ideal body 
weight, which was frequently discussed. Fatty foods were 
not recognised as possessing a high fat content, but were 
seen as items which were "fattening” and this seemed to be 
the main reason for regarding them as undesirable. The use 
of the phrase "fatty foods" triggered a response about 
fattening foods. This might be linked to the idea that an 
overweight or obese individual may be called "fatty". One 
speaker stated categorically that animal fats were more
fattening than vegetable fats and this was not challenged
by the other speakers. Foods which were described as fatty 
included "greasy chips" and fried items. There was some 
recognition that cakes, biscuits, chocolate and types of 
oily fish contained hidden fat, but these foods were not 
seen as "fatty"'. The younger respondent thought that cakes 
and biscuits had caused her to gain weight, but stated at 
one point that she did not regard them as "fattening". The 
Austrian volunteered that a fish-based diet gave her a 
general sense of well-being and health. Apart from this, 
the 'Health' frame of reference was used mainly in terms of 
expressing concern about body size and shape.
The concept of cost and the 'Price' frame of reference
emerged in the discussion of the idea of conserving food
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resources and avoiding waste. There was an underlying theme 
of the desirability of prudent management of these 
resources. This was highlighted by the Austrian's 
description of how to prepare interesting fish dishes using 
limited ingredients, but incorporating care and effort. Of 
the three participants she was the only one who seemed to 
see food as a source of pleasure.
The theme of the appropriate choice of foods for meal 
occasions was present in this case as in the last, although 
it was only briefly" mentioned. The person who provided food 
in the home appeared to be the traditional female homemaker 
and this was an unquestioned assumption.
7.2.5 Group Discussions: Conclusions.
During these group discussions the limited group of 
participants had demonstrated understanding of the chosen 
sensory techniques and their associated questionnaires. 
Some of the wording on the respective questionnaires was 
adjusted to clarify it for British respondents. The Hedonic 
Rating scale was amended to a 5 point scale as a result of 
comments that had been made by the respondents. The 
re-worded and adjusted questionnaires are presented in 
Appendix 12, these were subsequently used in the pilot 
trials, (section 7.5.1).
In summarising the outcomes of the group discussions, it is 
clear that in 1981, when these discussions took place, some 
members of the academic staff group (social grades ABC1) at 
the University of Surrey possessed greater awareness and 
knowledge about the relationship between dietary intake of 
fats and health, than did some members of the domestic 
cleaning staff (social grades C2DE). There is some 
indication that family history of CHD increases awareness 
of dietary factors in health. Whilst the group of 
academics seemed to have greater nutritional knowledge, the 
accuracy of the knowledge possessed by members of either 
group was variable. The members of the academic group
- 178 -
were, perhaps not surprisingly, more able to adopt a 
critical stance in evaluating the sausages, than were 
members of the group of cleaners. Consequently it seems 
possible to clearly distinguish between the two groups on 
the basis of differences in awareness, knowledge and 
attitudes. It seems likely that this distinction occurs as 
a result of social class differences between the two
groups. However these findings must be interpreted with 
caution as the sample sizes in each case were small. 
Despite this, these discussions did achieve the key 
objective in the provision of an insight into cognitions 
about food and fat in food.
Several "frames of reference" [Lewin 1943] were used in the 
discussion of foods and fat in foods. These might be
described as: 'Health', 'Taste', 'Price' and 'Pleasure'
Each of these seemed to have several dimensions or facets. 
The most notable were the various facets of the 'Health' 
frame of reference, which, although similar, were varied in 
one important respect between the two groups. For the
members of the ABC1 group, this frame of reference appeared 
to have 3 dimensions: the first was the link between
consumption of fats and the incidence of CHD; the second 
was the link between consumption of fats and maintenance of 
ideal body weight; the third was the possibility of feeling 
well and healthy. Interestingly, the members of the C2DE 
group envisaged only the latter two of these facets and 
were apparently unware or unconcerned about the first.
The findings from the group discussions did facilitate the 
design of an appropriate questionnaire and this is 
discussed in the next section.
7.3 The Sensory Evaluation Trials.
Several questionnaires were developed for use during the 
sensory evaluation trials and questionnaire survey. These 
were as follows:-
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1. A short classificatory questionnaire, probing factors 
which might affect an individual's sensory acuity 
(Figure A.12.0 in Appendix 12). Factors surveyed 
included smoking behaviour, whether the respondent was 
suffering from a 'cold' and/or taking medication, and 
when the respondent last consumed food or drink.
2. The Sensory questionnaires for the Multiple Comparisons 
Test and the Hedonic Rating Test (Figures A.12.1. and 
A.12.2 in Appendix 12).
3. A longer 'behavioural' questionnaire probing level of
nutritional knowledge, self-reported food behaviour and
beliefs (Appendix 12).
The behavioural questionnaire (3) comprised several groups 
of questions as follows:-
3a. Th§ first group of questions were intended to probe 
self-reported food behaviour and surveyed the following 
factors:
i) Frequency of sausage consumption by the respondent.
ii) Methods of cooking sausages used by the respondent.
iii) Preferred method of cooking sausages.
iv) Whether the respondent believed the cooking method 
altered the fat content of the sausages and if this 
was a factor influencing choice of that method.
v) The combination of foods normally eaten with sausages.
From these it was hoped to discover whether sausages were 
common food items for the respondents; the frequency of 
sausage consumption; whether any group of respondents ate 
sausages more or less frequently than another; how many 
people adopted cooking method(s) which might effectively
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reduce the fat content of sausages; whether people made a 
conscious decision in this respect; and whether the usual 
accompaniments for sausages had a generally high or low fat 
content.
3b. The second group of questions was intended to 
investigate concepts of "fatty" and "greasy" foods. 
These had been shown to be separate concepts for 
members of the discussion groups. So the aim of these 
questions was to discover the nature of each concept 
and which foods, from a short list, might be described 
in these terms. The short lists included foods from all 
food groups and foods with visible and invisible fat 
content.
3c. A third group of questions aimed to survey respondents 
awareness of the need for the British to reduce their 
fat consumption and their knowledge of the fat content 
of>a list of foods.
3d. A last group of classificatory questions was included.
The results for the questions in groups A and D are 
reported in this chapter. However the results for the 
questions in groups B and C are reported in Appendix 19. 
Some questions were repeated on questionnaires which were 
subsequently administered to larger groups of consumers. 
These are reported in Part C and Appendix 19.
7.3.1 The Sausages Used in the Sensory Trials.
It has been demonstrated that the' fat content of sausages 
purchased on different occasions can vary. Consequently the 
sausages for use in the sensory trials were purchased from 
the same manufacturer's batch, at source. Thus 30 one pound 
packs of 10 sausages were purchased from a Walls 
distributor. As the sensory trials were scheduled over a 
two week period, the sausages were frozen and stored until 
required. The packs of sausages were sealed into heavy duty
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plastic bags, shrink wrapped and blast frozen in a 
commercial blast freezer, which was regulated at -20°C. The 
packs of sausages were subsequently transfered to a 
domestic freezer and stored at a temperature of -18°C until 
required.
Rapid freezing of the sausages was desirable so that there 
would be minimal disruption of the delicately balanced 
emulsions, by the formation of large ice-crystals within 
the sausages. Domestic freezers cannot effect rapid uniform 
freezing and thus the commercial blast freezer was used.
Prior to their use in the sensory trials, packs of frozen 
sausages were removed from the freezer and allowed to 
defrost at room temperature.
7.4 Pilot Sensory Evaluation Trials.
Once the appropriate techniques and procedures had been 
chosen and the questionnaires had been formulated, pilot 
trials were conducted in the sensory evaluation laboratory. 
This laboratory has been described in section 5.5.
It was intended that the sample size for the main trials 
would be at least n=100. Thus 18 people were invited to the 
pilot trials, to ensure attainment of a pilot sample size 
of at least 10% of that intended for the main trial. 
Members of the taste panel were recruited using the 
procedure that is outlined in section 5.4. The general 
procedure for the pilot trial was the same as that for the 
main trials, this is outlined in section 7.5. The findings 
from the pilot trials enabled modifications to the general 
procedure and the questionnaires. In general the procedure 
was successful and ran smoothly. Experience with repeated 
tests enabled the procedure to be conducted more rapidly, 
as might be expected.
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7.5 The Main Sensory Trials: Genejral Procedure.
Following the pilot trials, 21 groups of 6 respondents were 
recruited for the sensory evaluation of the cooked sausages 
and the questionnaire survey. The panels were scheduled to 
occur over a two week period. The procedure for recruitment 
was as described in section 5.4. Equal numbers of males and 
females were invited to attend. Respondents were not given 
any information about the trials, but were reassured that 
the test material was an ordinary meat product. This 
information allowed vegetarians to withdraw from the 
trials. Respondents were informed that the expected 
duration time for the trial and survey was 30 minutes.
Prior to each trial, each booth in the sensory laboratory 
was equipped with a knife and fork, a glass of water, a 
napkin, a pencil and a set of three questionnaires. These 
were arranged so that the order of completion would be as 
follows:-
1. Short questionnaire: factors which might affect sensory 
acuity.
2. Sensory Questionnaire(s).
3. General behavioural questionnaire.
Lighting conditions were 1.uniform, and as described in 
section 5.5. J
Immediately prior to the appointed time for each sensory 
trial, sufficient sausages were simultaneously cooked by 
the methods for grilling, deep frying and frying in lard, 
as described in Appendix 10. These were then stored in an 
electrically heated, thermostatically controlled, trolley 
which was regulated at 60-66 °C. Each panellist received 
four samples of sausages. Each sample comprised half a 
sausage, and was clearly labelled with its code according 
to method of cooking. Each respondent was given a sample cf
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grilled sausage, of deep fried sausage and two samples of 
sausage which had been fried in lard. One of these was a 
coded sample and one of which was the standard reference 
sample, coded "S".
The order of presentation of the samples was varied in an 
attempt to reduce order effects. [Larmond 1977]. 
Respondents were only given limited information, even after 
they had completed the trials, to reduce the possibility of 
prejudice in relation to future panels.
Once the trials had all been completed, statistical 
analysis of variance was conducted on the findings for the 
Multiple Comparisons Test and the Hedonic Rating Test. The 
questionnaires were post-coded and the data entered into a 
data-file on the Prime Computer. Statistical analysis of 
this data was conducted using the Statistical Package for 
-the Social Sciences (SPSS), Release 9.1 [Nie 1975].
Samples of the cooked test sausages had been withdrawn and 
stored in a freezer pending chemical analysis. 
Unfortunately the samples were spoiled and this analysis 
was not conducted. Thus it has been assumed that the values 
for the fat and moisture content of the sausages used in 
the sensory trials were similar to the corresponding values 
given in tables 6.1 and 6.2. It is reasonable to make this 
assumption as the experimental procedures were 
standardised; and because the results described in section 
6.1.0.6. were similar to those which had been obtained by 
members of the Walls company when conducting similar tests. 
However it would clearly have been desirable to have been 
able to confirm this similarity.
7.5.1 Results: Characteristics of the Respondents.
A response rate of 71/4% was achieved, as 90 out of the 
invited group of 12 6 individuals attended the trials and 
satisfactorily completed all . of the questionnaires. 
Experience gained in similar trials had suggested that a
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response rate of 80% could be anticipated. So sufficient 
tests materials were purchased to accomodate this and an 
estimated wastage of 20% of the materials.
It was decided that only sausages from the same 
manufacturers batch would be used in the trials (section 
7.3.1). Hence there was a finite quantity of these. Wastage 
of sausages occurred when invited respondents failed to 
arrive for respective tests. The non-response rate was 
greater than had been anticipated and thus there was an 
eventual shortage o"f test materials. So it was not possible 
to invite additional participants to achieve the target 
sample size of 100 respondents.
The sample contained equal numbers of males and females. 
The group was considered to be culturally homogeneous, as 
the majority (98.9%) indicated that they were of British 
nationality, and none of the respondents appeared to be 
members of different racial or ethnic groups. The sample 
comprised slightly more 'younger' than 'older' respondents, 
as 57.8% were aged less than 40 years and 40% were aged 40 
years or over. 4 0% of the sample were employed by the 
University in academic, academic-related and academic 
research posts and 54% of the sample were employed in 
non-academic posts, such as secretarial, administrative, 
technical and clerical occupations.
The sample did not contain people with specialist 
nutritional knowledge which might have caused them to have 
greater awareness of the issues under consideration in this 
research and thus biased the results. However, a small 
percentage (8.8%) were employed in food related 
occupations, none of whom were in academic or academic 
related posts. Only 16.7% of respondents had undertaken 
formal nutritional education to ”0" level or "A" level 
standard and 3.3% had studied aspects of nutrition to 
diploma level. Adoption of special diets for medical 
reasons or weight reduction can also enhance nutritional 
awareness. The sample did not include anyone in this
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category.
The sample does not purport to be representative of South 
East Britain. It was a purposive sample, in which there 
were people with a range of occupations. This approach was 
valid as the main focus at this stage of the reseach was 
sensory evaluation. There is no reported evidence that 
sensory acuity is linked to social class variables. Hence 
this sample may be considered to be a group of 'average' 
consumers for the purposes of this investigation.
From the responses to the questions about factors which 
might affect an individual's sensory acuity, it was found 
that:
17.8% of respondents were daily smokers,
13.3% of respondents were suffering from 'colds',
3.3"% of respondents were taking medication for 'colds',
18.9% of respondents had consumed food or drink within
the hour preceding the trials. 11.1% had consumed 
food and 7.8% had consumed a beverage.
Cross-tabulation revealed that a total of 21.1% of the 
respondents were affected by one more of these factors. 
Thus it might be expected that the sensory acuity of this 
group could have been diminished and that this may have 
been reflected in their performance in the trials.
7.5.2 Results: Multiple Comparisons Test: Analysis of 
Variance
The results presented in this section refer exclusively to 
the ability of respondents to detect differences in fat 
content between samples of sausages. Numerical scores were 
assigned to the ratings according to standard procedure 
[Larmond 1977]. Analysis of variance was conducted and the 
resultant values are given in the following table:
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Analysis of Variance Table:
Source of variation df ss ms F
S amp 1 e s 2 106.2 53. 1 23.3
Judges 111 302 2. 72 1.2
Error 222 506.8 2. 28
To t a 1 335 915
Accordingly the variance ratio (F) should exceed 2.99 to be 
significant at the 5% level; and must exceed 4.60 to be
significant at the 1% level. As F=23.3, it was found to be
significant at the 1% level. Hence it was concluded that
there was a significantdifference, in terms of the
perceived fat content, among the samples.
Tukey's'Test was then used to determine which samples were 
considered to be different [Snedecor (1956) in Larmond 
1977]. Accordingly the mean score for each sample (sample 
mean) was calculated. The least significant difference 
(between sample means) was calculated and found to be 0.46. 
Any two sample means that differed by more than 0.4 6 were 
considered to be significantly different at the 5% level: 
The findings can thus be expressed:-
A I - • B C
Deep Fried Fried in Lard Grilled 
5.7a 5.2b 4.6c
Any two samples means that are not followed by the same 
letter are considered to be significantly different at the 
5% level. This relationship might also be expressed as:-
Deep Fried > Fried in Lard > Grilled 
perceived perceived
fattiness fattiness
7.5.3 Results: Hedonic Rating Test: Analysis of Variance
The results in this section describe the extent to which 
respondents liked or disliked the respective samples of 
Numerical scores were assigned to the ratings 
according to standard procedure [Larmond 1977] . Analysis of 
variance was conducted and the resultant values are given 
in the following table:
Analysis of Var i ance-Tab 1 e :
Source of variation df s s ms F
Samp 1 es 2 5.4 1.8 1.7
Judges 111 227 2.04 1.92
Ei* ror 333 351.6 1.06
Tota I 447 584
Accordingly the variance ratio (F) must exceed 2.6 to be 
significant at the 5% level; and must exceed 3,78 to be 
significant at the 1% level. As F = 1.7 there was no
significant difference between the samples of sausages with 
respect to consumer preference, as assessed by the Hedonic 
Rating Test.
7.5.4 Discussion of the Results for the Sensory Evaluation
It is surprising that the results from the Multiple 
Comparisons Test indicate that the respondents did perceive 
a significant difference between the three samples of 
cooked sausages, in terms of their fat content. It might 
have been expected that the respondents would have had 
difficulty in detecting differences between . the three 
samples of sausage for the following reasons:
a) the differences (in fat content) between the samples
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were small, and
b) during the qualitative stage, participants had 
indicated difficulty in identifying the "fat content" 
of sausages when tasting them (section 7.2.2).
As demonstrated in Chapter 6, (Table 6.1), raw pork 
sausages might be expected to contain 33.2% fat and 45.8% 
moisture, by weight. On cooking by each method, the 
following reductions in fat and moisture content, per 
sausage, might be expected to occur
Fat Loss (%) Moisture Loss (%)
Frying in Lard 45.3 39.3
Gri11ing 36.7 23.9
Deep Frying 27.1 29.7
Accordingly the expected "order of fattiness" for sausages 
cooked ‘ by each method can be understood from the 
expression:
Deep Fried > Grilled > Sausages
Sausages Sausages Fried in Lard
fattiness fattiness
Whereas the "order of fattiness" which was indicated by 
respondents, according to the results of the Multiple 
Comparisons Test was as follows:
Deep Fried > Sausages > Grilled
Sausages Fried in Lard Sausages
fattiness fattiness
The results indicate that the respondents perceived 
differences, whibh were significant at the 5% level. These 
perceived differences did not accurately reflect actual 
(expected) differences in the fat contents of the samples 
of cooked sausages.
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In order to understand the results of the Multiple 
Comparisons Test it is relevant to examine how respondents 
attempted to distinguish between the samples. During the 
initial qualitative work, the participants of the two group 
discussions (section 7.2.4) had indicated that they had 
used a number of sensory "cues" or characteristics to 
facilitate discrimination between the sausages. These 
included the apparent "wetness" of sausages, which was 
thought to be affected by the temperature of the sausages; 
plus the "texture", "look" and "sliminess", each of which 
seemed to influence” perceived "taste" and thereby overall 
"liking" for a sausage. Phrases which the respondents had 
used when expressing their difficulty with the task had 
included
"Quite honestly, I'm not sure from the taste, that 
you could taste the fat content. I was looking at 
it, it was visual, I think that you could see the 
difference inside the sausage, from the._look of them"
"One was much wetter at the beginning.......... ..the
skin became much drier tasting as it got cooler and 
therefore, had I done it 10 minutes later, I might 
have changed my mind a bit"
"You're bound to get a different texture when it 
cools"
"I couldn't distinguish, quite honestly"
In describing how they attempted to distinguish between the 
sausages, they made the following remarks:-
"I found I couldn't go on what I thought I 'd be able 
to go on, which was grease, and therefore I think I
was going on wetness, because I didn't find any of
them what I would have called greasy, so I was rather 
thrown by my own subjective assessment of fat"
"Yes I was going on texture, by look as well as 
taste"
"initially I was going for wetness and then I think I 
started to think about sliminess, but my mind was a 
muddle"
"Really and truly I found it very difficult to get
away from whether I actually liked the taste"
"Its so much easier to say whether you like it or 
not"
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The group of respondents (n=90), in the sensory trials 
comprised similar untrained/naive consumers. An analysis of 
comments made by these respondents, in the main trials, 
suggests that they experienced difficulties similar to 
those of the participants of the group discussions. From 
these comments it was deduced that respondents may have 
been using any or all of the following factors to enable 
them to distinguish between the sausages
1) Differences in the surface texture of sausages cooked 
by different methods.
2) The presence of fat or oil or grease on the surface of 
the sausages.
3) The flavour of fat or oil or grease, either on the 
surface of the sausages or absorbed by the sausages.
4) The fluid content of the sausages, where fluid includes 
liquid fat and moisture. This was described as 
"wetness" or "juiciness” and is temperature related.
With reference to the first point, it was found that the 
different methods of cooking produced sausages with 
variable surface textures. Deep frying seemed to produce a 
'crisp' surface texture. Frying in lard seemed to produce a 
'hard', possibly a 'crisp' surface texture. Grilling seemed 
\ to produce a 'rubbery' surface texture.
As mentioned in section 6.1.7, fat in food contains flavour 
components. The flavours of the corn oil and lard, which 
were used in the deep and shallow frying processes, are 
quite different. So residues of each of these on the 
surface of different sausages seemed to enable the 
respondents to distinguish between the fried sausages.
It was noted in section 6.1.7, that when fatty foods are
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fried, it is generally thought that an exchange of fat 
takes place. Thus fried sausages lose some fat and absorb
cooking fat. In this way a flavour change occurs which may
be greater than that associated with residual surface fat. 
This absorption of fat or oil may also have enabled 
consumers to distinguish the different sausages.
From these results it appears that the fat and moisture 
contents of the sausages are important determinants of 
perceived "wetness", which in turn seems to influence 
perceived "fattiness". The relative importance of fat and 
moisture content in this context requires closer
examination. It is clear that perceptions of "wetness" are
temperature related and this suggests the importance of the 
presence of liquid fat, whereas moisture should be 
perceptible in the cool sausages. However a comparison of 
the perceived fattiness of each sausage with it's actual 
fat or moisture content, indicates that it is not clear 
that either fat or moisture content is singly responsible 
for the perception of "wetness" or thereby "fattiness". It 
seems more likely that the two factors have some joint 
effect. Thus it is useful to look at the values for the 
fat: moisture ratio for sausages which have been cooked by 
each method.
As shown in Table 7.1, the grilled sausages have a lower 
fat: moisture ratio than those which.were fried in lard, 
which in turn have a lower ratio than the deep fried 
sausages.
This order corresponds with the order of perceived 
fattiness which was indicated by the panellists. 
Consequently it seems that the panellists were accurately 
detecting differences between the sausages in accordance 
with the ratio of fat to moisture in each sausage. This 
suggests that panellists were highly sensitive to actual 
differences between the sausages. The differences in fat 
content, between the sausages, were not separately 
identified or identifiable. However these differences were
_ 192 _
Tab 1e 7.1: The Fat: Moisture Ratios of Sausages Cooked by
Different Methods:
Cook i ng Method
Fat: Mo i s t u r e Ra t i o : 
(expressed per 
sausage)
Gr i11ing 0. 58
Pricking and Grilling 0. 58
Pricking and Frying in Lard 0.67
Dry Frying 0.68
Fryi ng i n Oi 1 0. 68
Frying in Lard 0.69
Baking 0.69
Dry Frying and Blotting 0.73
Fryi ng in Lard 0.75 -----
Deep Frying 0.77
Microwave 4# Minutes 0. 85
Microwave 7 Minutes 0.77
important, but only in terms of the way they related to 
differences in moisture content.
The results from the Hedonic Rating Test indicated that 
panellists did not have an overall preference for one 
sausage. There may be three possible explanations for 
this. The first is that this sensory test was conducted 
after the Multiple Comparisons Test and the panellists may 
have become less sensitive to differences between the 
sausages. It is recognised [Pangborn 1973] that panellists 
tire quickly and that the sensitivity of the palate can 
rapidly decline during sensory trials. Thus it is possible 
that the results for this second test, which was conducted 
immediately after the Multiple Comparisons Test, are less 
reliable than those for the first test.
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A second possibility is that, as the actual differences 
between the respective sausages were small, the inability 
of consumers to indicate a preference shows that they were 
actually less able to detect differences than the results 
from the Multiple Comparisons Test might suggest. According 
to Tukey's Test (section 7.6.1) the differences which were 
detected by the panellists in the Multiple Comparisons 
Test, were only just significant. This finding tends to 
endorse this second possible explanation.
A third possibility is that the panellists actually did not 
prefer one sausage. This would not be surprising as the 
sausages were all from the same manufacturer's batch and 
were consequently very similar. Any differences which 
existed resulted from the cooking process and whilst these 
may have been perceptible, they may not have had a 
determining effect upon preference.
The possibility that the sensory acuity of 21.1% of the 
panellists had been reduced (section 7.5.1) was tested. It 
was found that there was no significant difference among 
responses in terms of the sensory acuity of respondents.
7.5.5 Conclusions: Sensory Trials.
It is apparent from these results that consumers from the 
Taste Panel could differentiate sausages which had been 
cooked by different methods, but that the extent of this 
differentiation was limited.
The panellists were unable to discriminate on the basis of 
a particular sensory parameter: 'fattiness'. It seems more 
likely that they based their judgement on a number of 
sensory cues: 'flavour', 'texture', 'look', 'sliminess', 
'juiciness' and 'wetness' plus overall 'liking' for a 
sample. Of these, it seems that the factor 'wetness' or 
'juiciness' was the most influential in the judgements 
which have been made. In this context the fat:moisture
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ratio, which describes the fat and moisture contents of the 
respective samples of sausages, has been shown to be 
important. If the results of the Multiple Comparisons Test 
are accepted as showing a statistically significant 
relationship; then the results seem to indicate that 
consumers could detect the small differences between the 
respective samples of sausage; and that their ability to do 
so was based upon detection of differences in the ratio of 
fat to moisture in these samples. Although apparently able 
to discriminate between the sausages, the panellists had 
not shown any clear-preference.
The results of these sensory trials are limited in relation 
to the overall aim of this research. It would seem that the 
choice of food product has had a number of limiting effects 
on this investigation. It would therefore be appropriate to 
further the investigation using a meat product which could 
b e:
1. normally served at ambient temperature, thus 
eliminating the constraints imposed by the temperature 
variable,
2. formulated with large and small variation in fat and 
moisture content.
By using such a product in similar investigations, it 
should be possible to establish whether consumers can 
distinguish between foods containing differing amounts of 
fat and/or moisture. It should also be possible to 
establish any associated preference.
7.5.6 Results: Patterns of Sausage Consumption Among
Respondents.
As indicated in section 7.3, the first group of questions 
on the behavioural questionnaire (Q1-Q5) were intended to 
probe the self-reported .patterns of sausage consumption 
among respondents. The results which are presented here in
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successive tables, are self explanatory and unless
otherwise mentioned, there were no statistically
significant effects:
Table 7.2:
Q. 1. HCW OFTEN DO YOU HAVE SAUSAGES AT HOME?
Cumulative Frequency 
(%)
More than once a week 11.1
Once a week 40. 0
Oncek a f or tn i ght 61.1
Once a month 82.2
4/5 times a year or less often 100.0
( n = 9 0 )
Crosstabulations revealed that there was a tendency for 
males, older respondents and those in non-academic 
occupations to consume sausages more frequently than 
females, younger respondents and academics.
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Table 7.3:
Q2. W1ICH OF THESE rvEITCDS ARE USED TO OOCK SAUSAGES IN YOUR 
HIE?
Percentage Using Each Ivfethod 
(%)
Gr i11i ng 74.4
Cooking in a tin in the oven 30.0
Frying in lard 23.3
Frying with no added fat 18.9
Frying in oi1 13.3
Deep frying 1.1
Microwave - - 0.0
Other: Toad in the hole 12.2
Casserole 2.2
Hotpot 1.1
Frying in dripping 1.1
Boiling and grilling 1.1
(n = 90)
Thus grilling is significantly more popular than all other 
methods of cooking.
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Table 7.4:
Q 3 . PLEASE STATE THE METHOD YOU USE MOST OFTEN.
Cooking Method Frequency
(%)
Gr i11i ng 58.9
Frying in lard 11.1
Bak i ng 10.0
Frying in oil
00•
Frying'with no added fat 6.7
Other methods 4.4
Deep frying 1. 1
100.0
(n=90)
Grilling is the method of cooking that is used most often, 
it can be seen to be twice as popular as all methods of 
frying, when these are considered together. The
difference between the frequency of grilling and that of 
other cooking methods is statistically significant.
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Table 7.5: Main Reasons Cited For Choice of Cooking Method
Reason Frequency
(%)
To reduce fat content or limit 
surface fat, grease or oil
51.8
For convenience or ease 36.4
For personal taste or preference 26.4
Because its healthier or less 
fattening
6.6
Mi seellaneous 13.2
(n=90)
The categories are not mutually exclusive as some people 
gave more than one reason. The category 'miscellaneous' 
included reasons such as "to reduce smells" or "because I 
hate spitting frying food", that is- , reasons unrelated to 
the central issue in this research.
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In the following tables all methods of shallow frying have 
been grouped together, to enhance clarity:
Table 7.6: Cooking Methods Chosen to 'Reduce Fat Content
or to Limit Surface Fat:'
Cooking Method Frequency
(%)
Gr i11i ng 43.0
Bak i ng 4.4
Fry i ng 3.3
Boiling and Grilling 1. 1
51.8
(n=47)
Table 7.7: Cooking Methods Chosen For ’Convenience or Ease*
Cooking Method Frequency
(%)
Gr i11i ng 15.5
Frying 12.1
Bak i ng 4.4
’Other’ 4. 4
36.4
(n=33)
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Table 7.8: Cooking Methods Chosen For !Taste or Preference1
Cooking Method Frequency
(%)
Frying 13.2
Gr i11i ng 9.9
Baking 3.3
’Other’ 3.3
26.4
(n=24)
Table 7.9: Cooking Methods Chosen as ’Healthier* or 'Less1
Fa t ten i ng’
Cooking Method Frequency
(%)
Gr i11i ng 6.6
6.6
(n = 6 )
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Table 7.10:
Q 4 . DO YOU THINK THAT THE COOKING METHOD YOU USE ALTERS THE 
FAT CONTENT OF THE SAUSAGES'
Absolute Frequency 
(%)
Yes 86.7
No 11.1
D on't know 1.1
Non response 1 .  1
- 100
3 II CD O
IF SO, DOES IT GO UP OR DOAN?
' “ ' --- -- Absolute Frequency 
(%)
Up 13.3
Down 74.4
Non response 12.3
100
(n=90)
DID YOU CHOOSE YOUR COOKING METHOD BECAUSE IT ALTERS 
THE FAT CONTENT OF SAUSAGES MORE THAN THE OTHER METHODS 
LISTED?
Absolute Frequency 
(%)
Yes 45. 6
No 52. 2
Non response 2.2
100.0
(n=90)
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Table 7.11:
Q 5 . PLEASE LIST THE COMBINATION OF OTHER FOODS THAT YOU 
WOULD USUALLY EAT WITH SAUSAGES
Estimated Fat Content of 
Accompan iment
Percentage Citing Each 
(%)
Low Fat Accompaniment 
Medium Fat Accompaniment 
High Fat Accompaniment
61. 1 
25. 5
17.7 / 
(n=90)
Crosstabulation of the method of cooking chosen by each 
respondent with their choice of accompaniment gave the 
results shown in the Table 7.12:
Table 7.12: Choice of Accompaniment Associated With Each
Cooking Method:
Cooking Msthod
Fat Content of Accompaniment
Low
(%)
Medium
(%)
High
(%)
Total Freq.
1. Gr i11i ng 37.7 14.4 10.0 62.1
2. Frying in oi1 2.2 3.3 2.2 7.7
3. Frying in lard 5.6 4.4 1.1 11.1
4. Frying with no fat 3.3 2.2 1.1 6.6
5. Deep frying 1.1 0.0 0.0 1.1
6. Baking 8.9 0.0 2.2 11.1
7. Other 2.2 1.1 1.1 4.4
61.1 25.5 17.7
(n=55) (n=23) (n=16) (n=90)
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7.5.7 Discussion: Patterns of Sausage Consumption Among 
Respondents.
From Table 7.2 it is clear that sausages were a common food
item for many of the respondents and as such, they were
familiar to them. This is an important point in relation 
to the results of the sensory evaluation. It is also useful 
in relation to the discussion of the responses to Q2-Q5.
Although a variety of cooking methods might be used by 
respondents (Q2) when cooking sausages, the most popular 
single method was grilling. The reasons which panellists
gave for their choice of cooking method fell into five
categories:
Over half of the respondents stated that they chose a 
cooking method which they felt would reduce the fat content3 
or surface fat/oil/grease on their sausages. Methods which 
were favoured by these respondents included grilling (43%), 
and baking (4.4%).
In the second category over a third of the respondents had 
indicated that they chose a cooking method which offered 
"convenience" or "ease". The methods chosen were grilling 
(15.5%), some forms of shallow frying (12.1%) and baking 
(4.4%) . The third reason which was cited for choice of a 
cooking method was "preference" or ."taste". The methods 
which people favoured in this context;: included grilling 
(9.9%), some forms of shallow frying (9.9%), baking and 
"other" methods such as 'toad in the hole' and 'sausage 
casserole'.
In the fourth category grilling was the only method cited, 
by 6.6% of respondents, as "healthier" or "less fattening".
A fifth group of miscellaneous reasons included factors 
unrelated to fat in the diet or to health, for example:- 
"because I hate spitting frying food" or "to reduce 
smells".
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From these findings it is clear that there were a variety 
of factors which determined choice of method when cooking 
sausages. Only some of these reasons were related to 
concerns about fat in the diet and health. There was 
apparently some awareness of the fat content of sausages, 
as shown in the responses to Q4. However less than half of 
the repondents stated that they chose a cooking method 
because they thought it would reduce the fat content of the 
sausages. Where it seemed that respondents were aware of 
the fat content of the food, it appeared that they believed 
that grilling would provide them with a 'low fat sausage'; 
and they seem to have associated grilling with the notion 
of 'health' in relation to sausages.
It is however, significant that only a few respondents made 
the direct association between a reduction of fat and
health. ..Frying is not a cooking process which these
respondents seem to have associated with reduction of fat 
content or with healthier procedure. Instead it was chosen 
for different reasons and it is important to recognise 
this. Frying was associated with the concepts of 
'convenience', 'ease', 'preference' and 'taste'. Grilling 
may also have been associated with these concepts, but it 
is important to notice that frying was apparently not 
associated with the concepts of 'less fat' and 'health'. 
This negative relationship implies that respondents did 
have some awareness of the amount of fat which might have 
been present in fried sausages. It is also implied that 
'Health' was not a dominant frame of reference in the 
respondents' thoughts about food. It seems that some 
respondents may have been aware that frying sausages might 
tend to make them more fatty. However some people were 
prepared to accept such fat because they had other 
overriding reasons for the choice of cooking method. In 
this way they seem to have rationalised frying, even if 
they thought it might give them a fattier sausage, because 
it was is either 'convenient', 'easy', or because they 
preferred the 'taste' of the (fatty) end product.
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The typical accompaniments to sausages in a meal appear to 
have predominantly consisted of foods with a low fat 
content such as mashed potato, bread, or vegetables. 
However a small group of people favoured foods with a 
medium fat content and an even smaller group preferred to 
eat sausages as part of a high fat meal, such as a "mixed 
fry". It is however surprising that even when the 
accompaniments are fried foods with a high fat content, the 
majority of respondents still claim to grill their 
sausages, (Table 7.12).
7.5.8 Conclusions: Patterns of Sausage Consumption Among 
Respondents.
An overall conclusion might be that whilst respondents were 
apparently aware of the fat content of sausages, and many 
were aware of the desirability of fat reduction in 
sausages, these factors did not necessarily influence 
behaviour. Some respondents chose to adopt a cooking method 
which they considered would reduce the fat content of the 
sausages. Others chose not to do so, even if they were 
aware of the possibility. In this case other factors were 
considered more important than fat reduction. These were 
'convenience', 'ease', 'taste' and 'preference'. So it 
seems that even when some respondents thought that their 
behaviour would lead to consumption of sausages with a 
higher fat content than was strictly necessary; they were 
prepared to behave in a particular way, because of the 
strength of other beliefs. Their behaviour was not 
motivated by a concern for health. This may be because they 
were unware ofr the implications for health, or simply 
because their other beliefs were stronger determinants of 
behaviour.
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CHAPTER 8: PATE FORMULATION: DEVELOPING RECIPES FOR PATES
CONTAINING 12% TO 37% FAT. BY WEIGHT.
' )
8.0 Introduction
As demonstrated in section 7.5.5, the use of sausages in 
this investigation had a number of limiting effects. 
Therefore it was decided to conduct further sensory trials 
using a meat product which met the following criteria. It 
could be:
1. normally served at ambient temperature, and
2. formulated with variable fat content.
The first criterion was important, as serving at ambient 
temperature removes the constraints imposed by the
temperature variable. The limiting effects of this- had
been demonstrated in the sensory trials with hot sausages, 
(section 7.5.4).
Secondly, it had not been possible to vary the fat and 
moisture contents of the sausages beyond the effects of 
different cooking methods. It was desirable to achieve 
greater control and variation in the fat and moisture 
contents of samples of the meat product, to be used in the 
sensory evaluation trials. This could then facilitate 
thorough exploration of consumers' abilities , to perceive 
large or small variations in the fat content of such 
samples. Thereby investigating the issues which were stated 
in the Introduction to Part B.
Pate is a meat product which conforms to both of the stated 
criteria. It is also an increasingly popular food item 
(Appendix 14), and therefore likely to be familiar to 
potential respondents in the University Taste Panel. 
Gonsequently pate was selected for use in the sensory 
evaluation trials which are reported in Chapter 9.
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There are a variety of different types of pate. These vary 
from the smooth, minced and pounded mixture of liver, 
usually called 'pate maison', to the coarser textured 
'pate de campagne'. Pate is traditionally a mixture of 
well-seasoned 'meat' comprising both fat and lean, which
has been tightly sealed and allowed to cook in its own 
juices, sometimes with the addition of spirits [Hume and 
Downes 1981].
Initial experimental work entailed an assessment of various 
recipes for pate. It was necessary to establish the fat and 
moisture content of such pates and then to assess the ease 
with which the ingredients could be manipulated. In this 
way, controlled variations on a basic recipe, could produce 
a range of pates with varying levels of fat (and moisture).
This chapter therefore contains an explanation of the 
processes of formulation, evaluation and eventual chemical 
analysts, which led to the production of the required range 
of pates. Several stages can be identified:
i. evaluation of traditional pate recipes, for their
potential in this research.
ii. formulation and evaluation of chicken liver pates
containing varying levels of fat (and moisture).
iii. choice of recipes for a range of chicken liver pates
for use in the sensory trials.
iv. chemical analysis of the chosen chicken liver pates to 
confirm their fat and moisture contents.
8.1 The Diet Analysis Computer Program: rSuperdiet'.
This diet analysis computer program, 'Superdiet', is held 
on the mainframe computer at the University of Surrey. It 
comprises a catalogue of food items and a facility for the 
nutritional analysis of quantified lists of food items,
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'meals', from this catalogue. It is usually used for the 
nutritional analysis of daily meals. The analysis which is 
performed is based upon the nutritional information that is 
contained in standard food composition tables [McCance and 
Widdowson 1978]. Hence the values used in the analyses are 
based on average figures for the nutrient content of foods.
The procedure is simple and a standard nutritional analysis 
of a days meals is performed. A printout is produced 
showing the weights of individual nutrients (g) that are 
contained in the analysed list of foods. (Appendix 16). The 
specified nutrients include fat. The fat content is 
indicated, in g per lOOg, of a meal or list of foods.
The program can be adapted for use in the nutritional
analysis of recipes. If a recipe is listed as a 'meal',
according to the format of the program, then the
nutritional analysis which is performed describes the 
nutrient content of the recipe. Thus this diet analysis 
program was very useful in evaluating the effect of
variations in ingredients, on the fat content of a pate 
recipe.
8.2 Evaluating The Potential of Traditional Recipes for 
Pates
French-style cookery books usually contain several 
interesting recipes for pate. [David 1965, Stewart 1983, 
Hume and Downes 1981] A selection of such recipes were 
evaluated for their potential in this research. The recipes 
which were evaluated are given in Appendix 15. Each of 
these comprised roughly chopped or minced mixtures of 
well-seasoned lean and fat meat. Analysis of the recipes 
using the diet analysis computer program, 'Superdiet' 
(Section 8.1.1), demonstrated that their fat content was 
between 19% and 2 6%, by weight. Consequently it was hoped 
that by varying the relative proportions of the lean and 
fat meats, a range of suitable pates with differing fat 
contents might be produced. The computer program
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'Superdiet' was used to formulate recipes for high and low 
fat variations on each of four recipes for pate. These 
variations are presented in Appendix 15.
These high and low fat recipes for pate were then tested 
and the resulting pates were evaluated by the experimentor. 
Unfortunately these recipes did not produce successful 
pates. The observed effects were that the 'high fat' pates 
tended to contain two separate phases - the meat and the 
fat. As the fat had separated out from these mixtures, it 
was concluded that failure in these recipes was due to a 
combination of the use of a coarsely chopped mixture and 
the absence of any emulsifying agent(s). If the mixture had 
been finely comminuted, with an emulsifying agent present, 
the fat would have been less likely to separate from the 
meat. The observed effects in the 'low fat' pates were 
apparently due to the loss of the tenderising and 
moistening qualities of the fat. The lean meat mixture 
tended^to become a hard, dry mass. It was felt that this 
might be reduced by fine chopping and the inclusion of 
other ingredients in the recipe.
Thus the use of a finely chopped pate was apparently more 
likely to achieve the objectives of incorporation of more 
or less fat. Another advantage in the use of a fine pate 
was that the incorporated fat would be invisible unlike 
that in the coarse mixtures. This would provide a more 
adequate investigation of the issues stated in the 
Introduction, to Part B.
Consequently it was decided to investigate the potential of 
a finely ground pate recipe. Accordingly the following 
basic recipe was selected for testing.
Computer analysis of the recipe, using the 'Superdiet' 
program, revealed that pates produced according to this 
recipe should have a fat content of approximately 22% by 
weight (Appendix 16).
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R.ecipe for Chicken Liver Pate:
675g chicken livers
225g streaky bacon (grilled)
50g can of anchovies in oil 
1 clove of garlic 
4 eggs (size 2).
425ml double cream 
seasoning
Procedure: Poach liver slightly. Grill bacon gently.
Liquidise mixture, adding a little of 
everything at a time. Pack into dish(es) and 
stand in a shallow ovenproof dish of water. 
Cover with foil.
Cook in a medium-slow oven until set or for 1 
hour. Remove the foil after 40 minutes.
This recipe was thought to have potential for the following
reasons:
1. Whilst the basic ingredients of this recipe are 
seasoned liver and bacon, the cream and eggs could act 
as emulsifying agents.
2. The emulsifying action of the eggs and possibly cream, 
could hold additional quantities of fat in the 
dispersion phase of the mixture (emulsion).
3. Thus it should be possible to incorporate varying 
quantities of fat into the pate. This would facilitate 
the production of a range of pates containing different 
levels of well incorporated fat.
8.3 Formulation and Evaluation of Chicken Liver Pates 
Containing Varying Levels of Fat.
It was decided that a reasonable approach might be to
attempt to formulate pates with 10% differences in fat
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content. The basic chicken liver p&t6 recipe was likely to
produce p£t£ with 22% fat, by weight. Thus it was decided
to attempt to formulate pates containing 12%, 22%, 32% and 
42% fat by weight. This would provide one low fat sample 
and possible two high fat samples, plus the basic recipe. 
Several of the ingredients in the basic recipe have a fat 
content which is manipulable. The following sections
describe different approaches in recipe formulation. These 
involved alteration in the quantities of fat contributed to 
the pate by one or all of these ingredients.
8.3.1 Pate Formulation: Method 1.
The 'Superdiet' program was used to generate pate recipes 
which would have the required fat content. The first
attempt involved manipulating the cream, chicken livers and 
bacon in the basic recipe. Single cream was used instead of 
double cream to achieve the low fat recipe. The fatness and 
the quantity of bacon were also varied. In the 12% fat 
recipe, less lean grilled bacon replaced streaky bacon. In 
the 32% and 42% fat recipes increasing quantities of fat 
bacon and reducing quantities of chicken livers, were used 
to achieve the required fat contents. The recipes which 
were developed are presented in Table 8.0.
The fat content in each case was calculated using the 
'Superdiet' computer program. Although these figures they 
are based on average figures for food composition, they can 
be regarded as reasonably accurate. They were later shown 
to be internally consistent when chemical analysis was used 
to confirm the computer generated figures (Section 8.4).
Pates were then made according to each of these recipes. 
The products were evaluated by the experimentor and by a 
panel of six tasters at an informal tasting session. The 
panellists were recruited form the Taste Panel (Section
5.4). They were invited to comment upon coded samples of 
each pate, served with water biscuits and water.
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The finely comminuted pates successfully incorporated the 
varying quantities of fat. There was no visible fat on any 
pate but there were significant differences in colour 
between them. The '12% fat' pate tended to have a strong 
pink and brown colour, whereas with increasing fattiness 
these colours were reduced.
The panellists commented upon colour, texture, flavour, 
saltiness, acceptability and preference. Some panellists 
stated that there was no real difference between the pates 
and others that they preferred the texture of the '22% fat' 
pate. The '12% fat' pate and the '42% fat' pate were found 
to have a softer consistency, which some respondents 
disliked, when comparing them to the '22% fat' and '32% 
fat' pates. The '12% fat' pate tended to be described as 
bland or having "less flavour" in comparison with the other 
three. Conversely there was a tendency for the '32% fat' 
and '42% fat' pates to be described as 'salty' or 'bacon 
flavoured'. This is clearly a reflection of their increased 
bacon content. Respondents seemed to dislike the flavour, 
consistency and colour of the '42% fat' p&t6. It was
thought to have an "unpleasant after-taste", to be rather 
"too soft" and to have an unappealing colour.
In general it seemed that the '22% fat' pate, made from the 
original recipe, received least adverse comment. Whereas 
the '12% fat', '32% fat' and '42% fat' pates were less 
favourably received.
The variation in the type and quantity of bacon in the
pates caused noticeable flavour changes. Although these 
flavour changes were associated with a change in the fat 
content, the detected flavour was not that of fat, but of 
flavour components to be found in bacon. Consequently the 
detection of these flavours was a potentially confusing 
intervening variable. As it was desirable to eliminate such 
a variable, this approach was rejected. It was preferable 
to find an alternative means of varying the fat content cf 
the. pate, 'which would not involve flavour changes due to
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variation in some ingredient other than fat. A fat such as
lard, pork flare fat or pork back fat would not have the
salty taste of bacon.
8.3.2 Pate Formulation: Method 2.
The next approach involved modification to the basic 
recipe; the standardisation of as many ingredients as
possible; and an increase in the number of variations on
the basic recipe.
The modifications to the basic recipe included replacement 
of double cream by single cream. In order to achieve the 
'12% fat' recipe, it had been necessary to use single 
cream. As it was decided to standardise as many of the 
ingredients as possible, single* cream was used in all of 
the recipes. To facilitate controlled variation in the fat 
content of the pates, the streaky bacon was replaced by a 
standard quantity of lean bacon and a variable amount of 
pork fat. As lard is essentially a flavourless/bland 
rendered pork fat that is readily available and cheap, it 
was chosen for use in these second development trials.
The following ingredients were standardised: chicken
livers, single cream, anchovies, eggs, lean bacon, garlic 
and seasoning. Equal quantities of these ingredients were 
incorporated into all recipes and the amount of lard was 
varied. By varying the amount of lard in respective 
recipes, it was possible to develop recipes for pate with 
differing fat contents. The 'Superdiet' program was used to 
devise recipes for pates which would have percentage fat 
contents, L>y weight, of 12%, 17%, 22%, 27%, 32%, 37% and
42%. Thus the pates should have fat contents which varied 
by 5% intervals. These different pates could then be used 
to assess consumers' abilities to perceive small (5%) 
variations in fat content and large (10%) variations in fat 
content, between samples.
The recipes which were developed are presented in Table 8.1
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The pates were then made according to each of these 
recipes. The products were evaluated by the experimentor 
and by a panel of six tasters at an informal tasting 
session. These panellists were recruited from the Taste 
Panel (Section 5.4). Once again the finely comminuted pate 
mixture had successfully incorporated the varying amounts 
of fat. There were noticeable differences in the colours of 
the respective pates. The '12% fat' pate had a strong pink 
and brown colour, whereas the fattier pates tended to be 
paler and browner.
The panellists tasted samples of each pate, with water 
biscuits and water. In general panellists indicated that 
there were too many samples for adequate appraisal. However 
they patiently produced comments which covered appearance, 
texture, fattiness, flavour, acceptability and preference.
The use of lard had proved to be a mistake. The '12% fat' 
pate was acceptable, had a pleasant flavour and was rather 
soft. But with increasing fat content, the flavour or 
texture of lard was a dominant characteristic of the pates 
and panellists indicated that this was not acceptable. They 
did not like the pates with a fat content of 22% and above.
Consequently it was clear that the recipe had been modified 
to the extent that the '22% fat' p&t£ was no longer 
comparable with the original basic recipe. So whilst the 
experimental design had seemed to be reasonable, the pates 
were unpleasant and it was concluded that another approach 
was'required.
8.3.3 Pate Formulation: Method 3.
The approach adopted in Method 2 had failed because of the 
domination of lard, in terms of flavour and texture, in the 
recipes for pfit6 with a fat content of 22% and above. So it 
was decided to use rendered pork flare fat, instead of 
lard, in the recipes. It was also decided that each of the 
variations to the basic recipe should include the sane
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total weight of ingredients. So, as the fat content of the 
recipes increased, the weight of flare fat increased, and 
the quantities of all other recipe ingredients were 
reduced. These reductions were made on a proportional basis 
and the relative proportions of ingredients are shown in 
Table 8.2.
The 'Superdiet' program was used to devise recipes for 
pates which would have percentage fat contents, by weight, 
of 12%, 17%, 22%, 27%, 32%, 37% and 42%. The recipes which 
were developed are shown in Table 8.3.
The pat£s were then made according to each of these 
recipes. The products were evaluated by the experimentor 
and by a panel of six tasters at an informal tasting 
session. The panellists were recruited from the Taste 
Panel (Section 5.4) and each person was presented with 
samples of each pate, plus water biscuits and water. As 
the last group of panellists had experienced difficulty in 
adequately assessing all seven samples, the samples were 
presented in two stages.
In general the pates were similar in appearance to those 
previously developed. The colour was strongest in the '12% 
fat' pate, and the texture became firmer with increasing 
fat content. The pates with percentage fat contents of 37% 
and 42% seemed to be noticeably fattier than the others.
Once again the panellists remarked upon the appearance, 
flavour, texture, consistency, fattiness, acceptability and 
some stated a preference. They commented upon the variation 
in colour and seemed to find the pinkier colour to be more 
acceptable than the pale brown hue of the higher fat pates. 
The texture and consistency of the pates in the middle of 
the range were preferred to those of either the '12% fat' 
pate or the '37%' or '42%' fat pates. The flavour of the 
low and medium fat pates (12% - 32%) was acceptable and
some indicated a preference for the apparently more 
"livery” flavour of the lower fat p&t6s (12% and 17% fat).
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The pates with 37% and 42% fat content were occasionally 
described as fatty or oily. The panellists did not seem to 
like either of these pates. Stated preferences varied 
across the range from the '12% fat' pdte to the pate with 
32% fat content. It seemed that the fat content of the 
pates became more noticeable around 37% fat. Consequently 
it is possible that there is a threshold for noticeable fat 
content at around 35% fat content, for this pate recipe.
Overall it seemed that this approach had worked reasonably 
well and therefore it was decided to proceed using pates 
made from the recipes in Table 8.2. The fat content of 
each recipe had only been established using the 'Superdiet' 
program. Therefore it was necessary to establish the 
percentage extractable fat content of pates made from each 
recipe, by chemical analysis. The procedure and findings 
are presented in the next section (8.4). Following the 
chemical analysis the pates were used in pilot trials 
(Section 9.0).
8.4 Determination of the Percentage Moisture Content and 
the Percentage Fat Content of Samples of Pate.
Chemical analysis of samples of pates which had been made 
according to the recipes given in Table 8.3, was necessary 
to confirm their fat content.
8.4.1 Method.
Seven pates were made according to each of the seven 
recipes which are presented in Table 8.3. The ingredients 
were standardised as far as possible by bulk purchasing 
from selected retail outlets, by type and by datemark. The 
bacon was grilled before use, and all fat was trimmed and 
removed. So that only the cooked lean portion of the bacon 
was used in the pate.
The flare fat was purchased from an independent butcher. It 
was necessary to purchase double the required quantity of
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un-rendered flare fat. It had been found that the quantity 
of usable rendered flare fat that could be expected, as a 
result of the adopted process of rendering, was 
approximately half of the weight of a quantity of flare 
fat. This is because pork fat comprises, on average, fat
and protein. The fat content of pork fat is, on average,
75% by weight, consequently some residue of protein would
be expected as a result of the rendering process. It was
used in the semi-solid state.
Once the seven pate^ had been made according to the method 
given in section 8.2, 5g samples of each pate were analysed 
by the procedures described in section 6.1.0 of this 
report.
8.4.2 Results.
The results for the percentage moisture ...content and the 
percentage extractable fat content of the respective 
samples of p&te are presented in Table 8.4. The percentages 
are expressed by weight and are the result of at least 
three determinations.
Table 8.4: Percentage Moisture And Percentage Fat Content
of The Pates Produced From Recipes In Table 8.3. 
(Expressed by Weight)
Recipe Number %  Mo i s t u r e %  Ex tractable Fat
1 68.9 1 0.2  ^12.61 0.2
2 64.9 10.3 17.8 10.5
3 55.5 i 2.0 24.3 1 1.3
4 53.2 1 0.5 31.110.5
5 46.1i 0.6 36.8 10.2
6 47.51 0.2 38.4 1 0.5
7 42.4 i 0.9 45.3 10.9
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The results in Table 8.4 confirm that across the range from 
Recipe 1 to Recipe 7, the fat content of the pates 
increased. There was an associated decrease in moisture 
content. However, as shown in Table 8.5 the values for fat 
content of the respective pates did not quite match the 
anticipated values, based on the computer analysis of the 
recipes.
Initially this seemed to be unfortunate but closer 
examination revealed that the increases in fat content, 
from one recipe to the next across the range, were 
approximately as had been anticipated.
8.4.3 Discussion of the Results.
As previously stated the figures for the expected fat 
content of these pates, based on the 'Superdiet' analyses, 
were estimates. In reality the fat content of the 
ingredients will vary about the mean values on which these 
estimates were based. This seems to have occurred in this 
case and is not unreasonable. The pates tended to contain 
more fat than expected. This simply indicates that the 
extractable fat content of one or more ingredients was 
higher than average.
In the majority of cases (Table 8.5) the increase in fat 
content, from one recipe to the next across the range, 
(from Recipe 1 to Recipe 7) was approximately 5% or 6%. The 
increase which had been anticipated was 5%. So the observed 
variation in fat content, from the estimated value, is 
acceptable.
In comparison with the other values, the value for the fat 
content of sample 6 was rather lower than might have been 
expected. It is possible that this is due to some 
experimental error during the chemical analysis.
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8.4.4 Conclusion.
Despite the discrepancies between the expected and observed 
values for percentage fat content; the recipes produced 
pates with variations in fat content which were generally 
as anticipated from the computer analysis. It would be 
possible, using these recipes (Table 8.3), to present 
respondents with three pates which had either small (5% or 
6%) or large (10% or 12%) differences in fat content, 
therefore it was decided to use the seven recipes for pate 
(Table 8.3) and to progress to a pilot sensory evaluation 
trial.
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Chapter 9., Consumer Perceptions of Variations in the Fat 
Content of Pate.
9.0 Introduction
A series of recipes had been developed for chicken liver 
pates which would have fat contents of 12%, 18%, 24%, 31%,
37% and 45% respectively, (Tables 8.3 and 8.4). The next 
stage was to pilot the sensory evaluation trials using the 
selected techniques_. A main sensory evaluation trial was 
then conducted (section 9.3). Following which a final 
(additional) set of sensory trials were also conducted, to 
determine whether consumers' perceptions of fat in pate 
were influenced by the visibility of such fat (section
9.4). In all three cases the panellists were recruited from 
the Taste Panel (section 5.4).
9.1 Choice of Sensory Evaluation Techniques
Once again the techniques chosen for the sensory evaluation 
trials were selected from the full range of such 
techniques (Appendix 6).
The objectives of these sensory trials were:-
1. To determine whether respondents preferred one sample 
of pate and whether any such preference was related to 
the fat content of the sample of p&t£.
’2. To establish whether respondents could perceive small 
differences in the 'hidden' fat content of a small
number of samples of p&te. Where a 'small' difference 
in fat content was taken to be a 5% or 6% difference 
between each pate; across a range of three samples.
3. To establish whether respondents could perceive large
differences in the 'hidden' fat content of a small
number of samples of p&t<§. Where a 'large' difference
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in fat content was taken to be a 12% or 13% difference 
in fat content between successive samples, across a 
range of three samples.
4. To establish whether consumers' perceptions of the fat 
content of pates were influenced by the visibility of 
inherent fat.
To achieve the first of these objectives, it was necessary 
to use an Hedonic Rating Test. It was appropriate to use a 
questionnaire similar to that shown in Figure A.12.2 which 
was used in the sensory trials described in Chapter 7.
The Multiple Comparisons Test had been used to determine 
whether respondents could perceive extant differences 
between samples of sausages and had been shown to be a 
useful sensory tool (Chapter 7). Therefore it was decided 
to use this test again to evaluate consumers' abilities to 
perceive small or large differences in fat content among 
samples of pate. Procedural details for both tests have 
been discussed in section 7.1.
A Paired Comparison Test was used in the evaluation of the 
impact of the visibility of fat upon the perceived fat 
content of samples of pat6. This techniques is fully 
described in section 9.4.
9.1.1. Questionnaires for use in the Sensory Evaluation 
Trials.
It was decided that it would be appropriate to administer a 
short questionnaire to survey the factors which might 
affect a respondents' sensory acuity. This was the same as 
that used in the previously reported sensory trials, 
(Figure A.12.0). Similarly it was decided to develop a 
short questionnaire probing aspects of behaviour with 
respect to pate and which included some classificatory 
questions. This questionnaire is shown in Appendix 17.
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The Hedonic Rating Test and the Multiple Comparisons Test 
had been used in the sensory evaluation of sausages. 
Modified versions of the questionnaires (Appendix 17) which 
had been used in those trials were used during some pilot 
sensory evaluation trials using pate.
9.2 Pilot Sensory Evaluation Trials.
Two groups of six respondents were recruited from the Taste 
Panel according to the procedure outlined in section 5.4. 
They attended an informal pilot sensory evaluation trial, 
at which they were presented with samples for evaluation 
using the Hedonic Rating Test and the Multiple Comparisons 
Test.
The trials comprised two stages. Initially the respondents 
were asked to evaluate 6 samples of pdte by each of the 
sensory evaluation tests. These samples were taken from 
pates which had been made according to the recipes given in 
Table 8.3 and the method that is described in section 
8.3.3. The samples were expected to contain 12%, 18%, 24%,
31%, 37% and 45% fat respectively.
Secondly the respondents were asked to evaluate three 
samples by each test. These samples were formulated 
according to the previously described procedure. They were 
expected to contain 12%, 24% and 37%.fat respectively.
Thus in these trials respondents \ were presented with 6 
samples of pate which represented the full range of pates 
which had been developed. The difference in fat content 
between some samples was small. Secondly the panellists 
were presented with fewer samples and in this case the 
difference in fat content between all samples was large.
The samples were presented as 20g portions on labelled 
paper plates with water biscuits. Water was provided to 
facilitate rinsing of the mouth between tastes. Each of 
the four questionnaires which were mentioned in section
9.1. were used in this trial. Following complet-ion of the 
sensory evaluation, respondents were asked to discuss their 
feelings about the exercise.
Feed-back from the respondents indicated that whilst they 
were able to attempt an evaluation of three samples, they 
had found six samples to be too many for a thorough 
comparative evaluation. Generally they seemed to understand 
the questionnaires, but expressed difficulty in identifying 
"fattiness" in the pates, or in tasting differences in 
fattiness between the pates. Some stated that the pates 
seemed to be very similar. Others commented on the texture, 
colour and overall level of acceptability of the pates. The 
grey/brown colour of some samples of pate was considered 
unappetising by some respondents. However others indicated 
that they had enjoyed the samples. Some respondents 
indicated that the '45% fat' pate was unpleasant. Others 
seemed to perceive the samples containing both 37% and 45% 
fat asv'different' in some way to the others in the range. 
Hence as suggested earlier it is possible that there is a 
threshold for fat at around 37% fat content, with respect 
to this type of pat£.
In general those who made adverse comments about the range 
of pates seemed to be commenting upon this type of chicken 
liver pate and not distinguishing between the pates. Often 
these respondents expressed a preference for a pate with a 
coarser texture.
Thus it seemed that the pcit£s had provoked a mixed 
reaction; that the respondents had found difficulty in 
distinguishing between the pates on the basis of their fat 
content; and that the questionnaires for the sensory 
evaluation tests had been understandable. As the sample 
size is small, n=12, and as the objective of the pilot 
trials was to evaluate the procedure, the results have not 
been presented here. It was concluded that the sensory 
evaluation of samples of pate should proceed as described 
in these pilot trials; but that the number of samples
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presented on any one occasion should be limited to three 
plus a reference sample, where appropriate. In this way the 
counter-productive effects of sensory fatigue might be 
reduced.
9.3 Main Sensory Evaluation Trials: Pate.
The objectives of these trials were as stated in section 
9.1: to evaluate preference and any ability to detect small 
and/or large differences in fat content among samples of 
pate. The techniques and questionnaires which had proved to 
be successful during the piloting stage, were adopted in 
these trials, without amendment.
9.3.1 Procedure.
These trials consisted in two stages:
1. Firstly the samples with small (5 or 6%) differences in 
fat content were evaluated and
2. Those with large (10 or 12%) differences in fat content 
were evaluated on a second and separate occasion.
It was thought to be appropriate to obtain results for the 
evaluation of each set of samples (1 and 2 above) from the 
same group of respondents. Consequently those members of 
the Taste Panel who were recruited for the first evaluation 
were also recruited for the second. Code numbers were 
assigned to individual panellists at the first stage of the 
trials. In this way it was possible to identify panellists 
who/completed both stages and those who completed only one 
stage. The general procedure for both stages was as 
follows:
The target sample size was at least n=100, and panellists 
were systematically recruited until this target was 
achieved. The procedure for recruitment from the Taste 
Panel was the same as that described in section 5.4. An
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attempt was made to recruit equal numbers of males and 
females. On contacting individuals to invite them to attend 
the trials, they were informed that they would be tasting 
pate. This information appeared to encourage some members 
to attend and allowed those who did not eat pate, for 
whatever reason, to decline the invitation to attend. 
Panels of six respondents were recruited on each occasion. 
The trials were conducted in the sensory evaluation 
laboratory which was described in section 5.5.
The pate was made at least 24 hours before it was required 
and stored prior to use in air-tight containers under 
refrigeration. The pates were removed from the refrigerator 
2 hours prior to their use and were served at ambient 
temperature, to minimise the distorting effects of 
temperature variation upon taste.
Prior to each trial, each booth in the sensory laboratory 
was equipped with a knife and fork, a glass of water, a 
napkin, a pencil- and a set of four questionnaires: the four 
questionnaires were the same as those used in the pilot 
trial and are shown in Appendices 12 and 16. They were 
presented in the following order:
1. Questionnaire about factors which might affect sensory 
acuity
2. The Hedonic Rating Test Questionnaire
3. The Multiple Comparisons Test Questionnaire
4. Questionnaire about behaviour with respect to pate and 
classificatory variables.
Once the respondents had completed the first questionnaire, 
they were presented with the test samples for the Hedonic 
Rating Test and the Multiple Comparisons Test. The order of 
presentation of the samples of pate was systemmatically 
varied to avoid order effects [Larmond 1977]. At no time
“ 231 -
did the panellists enter the preparation area. The sensory 
laboratory was odour-free and the test environment was free 
from distractions (section 5.5).
During stage 1 the test samples of pate were presented in 
two groups. Each group of samples was presented to half of 
the total number of respondents. These groups were as 
follows:
la. Pates containing 12%, 18% and .24% fat, and 
lb. Pates containing 24%, 31% and 37% fat
In this way the full range of samples was evaluated in 
stage 1. In each case the sample which was used for the 
reference sample, during the Multiple Comparisons Test, was 
identical to that in the middle of the range. Thus the 
reference samples contained 18% fat and 31% fat, 
respectively.
During stage 2 the test samples of pate were taken from 
pates which contained 12%, 24% and 37% fat respectively. 
Once again the reference sample, used during the Multiple 
Comparisons Test, was identical to that in the middle of 
the range.
Once the trials had been completed, statistical analysis of 
variance was conducted on the findings for the Hedonic 
Ratings Test and the Multiple Comparisons Test.
9.3.2 Results: Characteristics of the Respondents.
A total sample size of 100 respondents was achieved. These 
individuals attended both stages of the sensory evaluation 
trials and satisfactorily completed all of the 
questionnaires. The sample contained slightly more females 
(55%) than males (45%) . The group was considered to be 
culturally homogeneous as they all indicated that they were 
of British nationality and none appeared to be from 
minority racial or ethnic groups. The sample comprised
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almost twice as many younger than older respondents, as 65% 
were aged less than 4 0 years and 35% were aged 40 years or 
older. Whilst 12% of the sample were employed in academic 
posts in food-related disciplines, the vast majority were 
not employed in food-related areas. The remaining 88% were 
in academic, administrative, technical, secretarial or 
clerical occupations.
In common with the sample that is described in section 7.6, 
this sample does not purport to be representative of SE 
Britain. It is a purposive sample, in which there are 
people with a range of middle-class occupations. Such an 
approach is valid as the aim of the investigation is 
sensory evaluation and there is no available evidence 
linking sensory acuity with social class variables.
From the responses to the questionnaire about factors which 
might affect sensory acuity, it was found that:-
13% of respondents were daily smokers
10% of respondents were suffering from 'colds'
1 respondent was taking medication for a 'cold'
33% of respondents had consumed food or drink within the 
previous hour, slightly more than half of whom had 
consumed food and drink.
Crosstabulation revealed that a total of 35% of the 
respondents were affected by one or more of these factors. 
Thus it can be assumed that the sensory acuity of this 
group might have been diminished and that this could have 
been reflected in their performance in the trials.
9.3.3 Results: Hedonic Rating Test: Analysis of Variance
The results in this section describe the ' extent to which 
respondents liked or disliked the respective samples of
A  /
pate. Numerical scores were assigned to the ratings 
according to standard procedure [Larmond 1977]. Analysis of 
variance was conducted on each set of ratings and the
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results are presented here in three groups
1. Stage la: Samples Containing 12%, 18% and 24% fat 
Analysis of Variance Table:
Source of Variation df ss ms F
S amp 1 e s 2 -6.49 i CO • to
oo02•CO1
Judges 56 105. 3 1.88 2. 30
Error 112 91.2 o • 00
To t a 1 170 190
Accordingly the variance ratio for samples, (F) should 
exceed 3.15 to be significant at the 5% level; and must
exceed 4.96 to be significant at the 1% level. As F =-3.98,
it is clear that there was no significant difference for
this test. It can be concluded that there was no
significant difference in preference among these samples.
2. Stage lb: Samples Containing 24%, 31% and 37% fat 
Analysis of Variance Table
Source of Variation df ss • ms F
S amp 1 e s '■ 2 3.05 1.525 2. 19
Judges 41 89 2.17 3.12
Er r or 82 56. 95 0.695
Tot a 1 125 149
The F value for samples should exceed 3.12 to be 
significant at the 5% level. As F = 2.19 it is clear that 
there was no significant difference with respect to 
preference among these samples.
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3. Stage 2: Samples Containing 12%, 24% and 37% fat 
Analysis of Variance Table:
Source of Variation df ss ms F
S amp 1 e s 2 26. 51 13.25 13.84
Judges 96 143 1.49 1.5
Error 192 183. 9 1.22
Tot a I 290 353.42 0.96
The F value for samples should exceed 4.6 to be significant 
at the 1% level. As F = 13.84, it is clearly significant at 
the 1% level. It can be concluded that there is a
significant difference in preference among the samples of
a r
pate.
Tukey's Test was then used to determine which samples were 
preferred. Accordingly the mean score for each sample was 
calculated. The least significant difference was found to 
be 0.328 6. Any two sample means that differed by more than
0.3286 were considered to be significantly different at the 
5% level. The findings can be expressed thus
Sample 1 Sample 2 Sample 3
(12% fat) (24% fat) (37% fat)
3.42a 2.86b 2.85b
Any two means which are not followed by the same letter are 
considered to be significantly different at the 5% level. 
It can therefore be concluded that the first sample is 
preferred when compared with the other two samples and that 
this preference is statistically significant at the 5% 
level.
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9.3.4 Results: Multiple Comparisons Test: Analysis of
Variance.
The results presented in this section refer exclusively to 
the ability of respondents to detect extant differences in 
fat content between samples of pate. Numerical scores were 
assigned to the ratings according to standard procedure 
[Larmond 1977]. Analysis of variance was conducted on each 
set of ratings and the results are presented here in three 
groups:
1. Stage la: Samples Containing 12%, 18% and 24% fat 
Analysis of Variance Table
Source of Variation df ss ms F
Samp 1 es 2 i co m
in•
HiCM1
Judges 5 5 229.16 4.166 1.48
Er r or 110 309.74 2.8
Tot a 1 167 530. 5
The variance ratio (F) for samples should exceed 3.08 to be 
significant at the 5% level. As F = -1.5 it is clear that 
there is no significant difference for this test. The 
respondents did not perceive any difference in fat content 
among the samples;
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2. Stage lb: Samples Containing 24%, 31% and 37% fat 
Analysis of Variance Table:
Source of Variation df ss ms F
S amp 1 e s 2 -772.2 -386.1 -32.97
Judges 41 111.6 2.7 0. 23
Error 82 960. 6 11.7
Tot a 1 125 300
The variance ratio (F) for samples should exceed 3.12 to be 
significant at the 5% level. As F = -32.97, it is clear 
that there is no significant difference for this test. The 
respondents did not perceive any difference in 'fattiness' 
among these samples.
3. Stage 2: Samples Containing 12%, 24% and 37% fat 
Analysis of Variance Table:
Source of Variation df ss ms F
S amp 1e s 2 5. 7 2.89 1. 36
Judges 97 186. 3 1. 92 0.90
Error * 194 413.9 2. 13
Tota 1 293 606
The variance ratio (F) for samples should exceed 4.60 to be 
significant at the 5% level. Consequently it can be 
concluded that there is no significant difference for this 
test. The respondents did not perceive any difference in 
'fattiness' among these samples, which had large 
differences in their fat content.
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9.3.5 Results: Patterns of Pate Consumption Among 
Respondents
There were two questions on the behavioural questionnaire which 
probed aspects of pate consumption. The responses to these two 
questions are presented here:
1. HOW OFTEN DO YOU EAT PATE?
Frequency (%)
More than once per week
Fortnightly
4-5 times a year
24
48
28
(n = 100)
2. WHICH TEXTURE DO YOU PREFER?
- .. —  -.  ■“ ■ . ... . .
Frequency (%)
Coarse textured pate 
Fine textured pate
65
35
(n = 100)
9.3.6 Discussion of the Results From the Main Sensory 
Evaluation Trials
As stated in section 9.1/ the objectives of these sensory 
trials were:
1. To determine whether respondents preferred one sample
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of pate and whether any such preference was related to 
its fat content.
2. To establish whether respondents could perceive small 
(5 or 6%) differences in the hidden fat content of 4 
small number of samples of pate, and
3. To establish whether respondents could perceive large 
(10 or 1 2%) differences in the hidden fat content of a 
small number of.samples of pate.
Initially it seemed that the results which had been 
obtained for each test had presented a variable picture. 
However once they were summarised in the way shown in Table
9.0 a pattern began to emerge.
The results obtained from the 2 classificatory questions- 
show that pate was a familiar food item for most of the 
panellists (section 9.3.4). Such familiarity is useful in 
the context of the sensory evaluation.
The results for the Hedonic Rating Test using the samples 
of pate containing 12%, 18% and 24% fat respectively,
(Stage la), showed that there was no significant difference 
in preference among these samples. It is interesting that 
by contrast, during the evaluation of samples containing 
12%, 24% and 37% fat, (Stage 2), a clear preference, for 
sample 1 , (1 2% fat), was shown to be significant at the 1%
level. It might be assumed that the existence of such a 
significant difference in preference, at Stage 2, indicated 
that consumers were more able to distinguish between the 
samples with large differences in fat content. However the 
results from the Multiple Comparisons Test do not support 
this assumption. They show that panellists were unable to 
distinguish between any of the samples of pate on the basis 
of perceived 'fattiness'. If the respondents were not able 
to distinguish between the samples on this basis, when 
specifically directed to do so, it seems unlikely that they 
would have used the parameter 'fattiness', either
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consciously or sub-consciously, during the Hedonic Rating 
Test. Therefore it was necessary to look for another
explanation for these results.
During the preliminary and pilot trials, respondents had 
spontaneously remarked upon differences between the samples 
in terms of colour and appearance, texture or consistency, 
flavour and overall acceptability. They had not 
spontaneously commented on 'fattiness'.
Typically the sample containing 12% fat had been described
as having a richer pink-brown colour, a stronger "more
livery" flavour and as having a softer consistency, when
compared with pates containing more fat. The pates
containing 24% and 31% fat had been described as "firmer", 
paler in colour and sometimes less tasty than the lower fat 
pates. The pates containing 37% and 45% fat had tended to 
be disliked and described as "unpleasant". In general 
respondents did not explicitly relate this unpleasantness 
to the presence of fat. It seemed that whilst respondents 
were able to say whether a sample was palatable/pleasant; 
and whilst they perceived that pate containing high levels 
of fat was 'unpleasant'; they did not recognise that the 
decrease in palatability or pleasantness was associated 
with an increase in fat content.
However they did notice the effects of this increase 
changes in colour, texture and flavour. They appeared to 
prefer the pate which had stronger colour, flavour and a 
softer texture. Thus they appeared to prefer the pate which 
had the characteristics associated with the presence of 
less fat. But they do not appear to have recognised that it 
contained less fat.
This suggests that panellists were not aware of the 
presence or- absence of hidden fat in\..p&t£,; and that there 
was a lack of interest per se in the hidden fat content of 
p&te : . However there seemed to be a strong interest in the 
palatability of pate . Hidden fat was of indirect interest
“ 24.1 "
to people according to the extent to which it influenced
palatability. In this case the pate seemed to be considered
more palatable when the hidden fat content was reduced.
This is interesting as it contradicts the commonly held
belief that one important function of fat in food (section
2.4.1) is to enhance palatability. In this case flavour was
imparted by the liver, bacon and anchovies. This flavour
was diminished when the fat content of the pate was
increased. The fat appeared to have 'diluted'* the flavour
and colour of the pate, as its presence increased. This
suggests that whilst the addition of a small quantity of
some fats might improve the flavour of some plain foods;
addition of a large quantity of (pork flare) fat can
diminish the flavour and hence the palatability of foods 
*like pate.
As briefly stated above, the results from the Multiple 
Comparisons Test demonstrated that the respondents were 
unable'to perceive small or large differences in the hidden 
fat content of a small number of samples of pate. This is 
interesting in the light of the previously reported results 
for the sensory evaluation of sausages (section 7.6.3). The 
apparent inability of these respondents to discriminate 
between the pates tends to endorse the conclusions that 
were drawn from the sensory evaluation of sausages. These 
were that the apparent ability of respondents to perceive 
the very small differences in fat content among the 
sausages, must have been based upon variations in a 
configuration of cues, (perhaps as a result of the 
different methods of cooking), and not on perceived 
'fattiness'. If the results for the sensory evaluation of 
pate are accepted, then it would seem unlikely that 
respondents could discriminate very small differences in 
fat content between sausages.
In both sets of sensory evaluation trials, (with sausages 
and pate), it appears that respondents have based their 
judgements upon a configuration of variable cues or sensory 
parameters, rather than upon a concept of 'fattiness'.
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It would seem that respondents did not think in terms of 
the abstract concept 'fattiness'. This suggests that 
'fattiness' is not a parameter which has explicit 
significance for them. However the fat-content or fatness 
of foods seems to have implied or indirect significance, as 
it seems to be related to notions or perceptions of 
palatability.
As the respondents appear to have preferred the low fat 
pate, there are implications for the potential 
acceptability of low fat versions of foods which 
traditionally have a high fat content, such as meat 
products. These results suggest that low fat pate would be 
acceptable to consumers.
If this idea is taken one stage further, it is possible to 
imagine that if manufacturers reduced the hidden fat 
content of all meat products, consumers might consider them 
quite acceptable, or even preferable, in comparison with 
current high fat versions of the products. If manufacturers 
totally replaced current high fat meat products with low 
fat products, which were acceptable to consumers, then 
consumers would directly benefit. Such a development might 
even obviate the need for nutritional education and changes 
to food habits.
It is clear, from the results to classificatory questions, 
that the majority preferred coarse pate rather than smooth 
pate (section 9.3.4). This may be reflected in their 
responses, it might be expected that the obtained scores 
for hedonic rating would have been higher (more positive), 
for a comparable coarse pat6. However this should not have 
affected the internal validity of these results, as all 
test pates had similar particle size. It is perhaps 
surprising that the softest pate was preferred by a group 
of people who claim to enjoy coarsely chopped pate which 
usually has a firm consistency. This suggests that, in 
terms of the overall acceptability, flavour, colour and
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appearance must be as important as texture. The variation 
in flavour and colour caused by variation in fat content, 
has been discussed. An experiment designed to investigate 
the importance of the appearance of pate is reported in the 
next section.
The responses to the classificatory questions also 
demonstrated that 35% of the panellists were affected by 
one or more factors which might have reduced their sensory 
acuity. It was decided to test whether the sensory acuity 
of 35% of respondents was relatively diminished and whether 
this might partially explain the observations. The 
statistical analyses of the results for the Hedonic Rating 
Test were recalculated. The results for those who were and 
were not affected by factors which might affect sensory 
acuity were separated. Analysis of variance was then 
conducted on both sets of results and the findings were 
compared. In all cases it was clear that there was no 
significant difference between the two sets of results. It 
can be concluded that there was no evidence that the 
sensory acuity of this group of respondents was diminished 
relative to those who were not affected by such factors.
9.3.7 Conclusions: Sensory Trials.
It is apparent from these results that consumers from the 
Taste Panel could not perceive either small or large 
differences in hidden fat content between samples of smooth 
textured pate. In accordance, with their status as untrained 
consumers, the panellists were not able to discriminate 
between samples of pate on the basis of the sensory 
parameter, 'fattiness'. However they did distinguish 
between some samples of pate, with large differences in fat 
content, on the basis of preference. The pate containing 
least fat was preferred and this preference was significant 
at the 1% level. Thus despite their inability to 
discriminate between the samples of pate, panellists were 
clearly able to perceive some differences between the 
samples of pate. It seemed that they based their judgement,
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in terms of preference, on a number of sensory cues such as 
colour, appearance, flavour and texture.
Thus it can be concluded that whilst panellists were 
apparently not aware of differential 'fattiness' or the 
hidden fat content of the samples of pate; they were aware 
of and interested in, the effects of variation in fat 
content on the palatability of samples of pat£. In this 
case reduction in fat content improved palatability. So the 
fat content can be considered to have indirect significance 
for consumers, in terms of palatability.
These findings endorse the findings from the previously 
reported sensory evaluation of sausages. These results are 
useful in relation to the overall aims of the research.
An additional test was designed to further investigate the 
influence of the visibility of fat in pat6, on perceptions 
of its'fattiness. This test is reported in the next 
section.
9.4 Perceptions of 'Visible' Fat Versus 'Invisible' Fat.
The results for the sensory evaluation of sausages and pate 
had demonstrated that the appearance of these products had 
strongly influenced consumer perceptions of their 
acceptability. There was also some evidence from the 
appraisal of sausages, that respondents were aware of 
visible fat. It had been., demonstrated that consumers 
considered visible surface fat to be an indication of the 
'fattiness' or inherent fat content of pork sausages. It 
was therefore decided to conduct a sensory evaluation trial 
to test the hypothesis that 'consumers are more able to 
perceive fat when it is visible', (Introduction to Part B).
9.4.1 Choice of Pates.
It was decided to conduct a comparative evaluation of a 
pate containing some visible fat, with one containing
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hidden fat. The first would comprise a coarsely chopped 
pate with ingredients similar to those of the chicken liver 
pate. The second would comprise one of the previously 
formulated chicken liver pates. The pates would have 
equivalent percentage fat contents, as determined by 
chemical analysis.
A suitable commercially prepared pate was purchased. . It 
comprised a coarsely chopped 'garlic' pate, containing 
small visible particles of (white) fat. Three 5g samples 
of this pate were “ analysed by the procedures for the 
determination of percentage moisture content and percentage 
extractable fat content, which are described in section 
6 . 1 .
The percentage moisture content was found to be 47.3± 0.6%. 
The percentage extractable fat content was found to be 
34.1±1.4%.
It was decided to use this commercial 'garlic' pate and the 
chicken liver pate containing 31% fat (Recipe 4, Table 8.3) 
in a comparative sensory evaluation trial.
9.4.2 Choice of Sensory Evaluation Technique.
The objectives of this trial were:-
1. To establish whether panellists perceived any 
difference in 'fattiness' among the samples.
2. To establish whether panellists perceived the coarsely
chopped pate as fattier than the smooth pate, on the 
basis of the visible fat in the coarse pate.
3. To establish the nature of any preference among the
samples and to relate this to their perceived
'fattiness'.
It was thus necessary to use two sensory techniques in this
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trial. A Paired comparison Test was used, to evaluate 
perceptions of fattiness. In this test respondents are 
asked to indicate which of 2 presented samples is
'fattier'. The format of the questionnaire for this test 
is shown in Fig.9.0.
Figure 9.0: Sensory Questionnaire: Paired Comparison Test
Name:
N o :
Date:
Please taste each of the two s amp 1 e s of pate and
compare them for fattiness
Indicate how much difference in fattiness you can
taste by ticking one of the following s t a t erne n t s :
A is more fatty than □
A k is slightly more fatty than D
no d i f f erence
□ is slightly more fatty than A
□ is more fatty than A
Previous tests had shown that respondents had found it 
easy to express a preference. Similarly they had used the 
Hedonic Rating Test successfully. Consequently it was used 
to evaluate preference among samples on this occasion
9.4.3 ; Procedure: Sensory Evaluation Trials.
Members of the Taste Panel who had participated in earlier 
trials were recruited for these trials. It was expendient 
to use a smaller sample size, due to a shortage of time 
during which it was possible to use the members of the 
Taste Panel. However this did not impair the validity of 
the findings, since the Paired Comparisons Test is a 
technique which can be used with small groups. The 
procedure used in the statistical analysis of the results 
permits the use of smaller sample sizes than that used in
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this trial. The target sample size was n = 25-30.
The procedure for recruitment from the Taste Panel was the 
same as that described in section 5.4. Equal numbers of 
males and females were invited to attend the trials. The 
trials were conducted under appropriate test conditions in 
the sensory evaluation laboratory (section 5.5).
The respective pates were purchased, or made, on the day 
before the trials. Each pate was stored in an air-tight 
container under refrigeration until 2 hours before use. The 
pates were served at ambient temperature.
The general procedure was identical to that followed during 
earlier evaluation of pate and varied only in the following 
respects: Only two samples of pcit6 were used on this 
occasion. Equal sized portions of each (4cm2) were served 
to panellists and these were labelled with symbols:
□ represented the bought garlic pate 
A represented the home-made chicken liver pate
As before, four questionnaires were completed by the 
respondents. The Sensory Questionnaire for the Paired 
Comparison Test (Fig. 9.0) was used instead of that for the 
Multiple Comparisons Test, used in previous trials.
Once the trials had been completed, a T-test was conducted 
on the results for the Hedonic Rating Test. Appropriate 
statistical analysis - a two tailed test - was conducted on 
the results for the Paired Comparisons Test. The remaining 
classificatory questionnaires were post-coded and the data 
was entered onto a computer data-file. The data was 
analysed using the SPSS program [Nie 1975].
9.4.4 Results: Characteristics of the Respondents.
A total sample size of 28 was achieved. These - individuals 
attended the trial and satisfactorily completed the
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questionnaires. The sample contained slightly more males 
(54%) than females (46%). The group was culturally 
homogeneous, all respondents were British and there were no 
members of minority racial or ethnic groups. A high 
proportion of the respondents (68%) were aged less than 40 
years and 32% were aged 4 0 years or over. Whilst 14% of the 
respondents were employed in research posts in food-related 
disciplines, the remainder were not employed in 
food-related areas. The remaining 86% were in academic, 
administrative, technical, secretarial or clerical 
occupations. Once again the sample was purposive rather 
than representative for reasons which have been explained 
(section 9.3.2).
From the responses to questions about factors which might 
affect sensory acuity, it was found that:-
25% of respondents were daily smokers
25% of respondents were suffering from 'colds'
14% of respondents were taking medication for 'colds'
3 9% of respondents had consumed food or drink within 
the previous hour, equal numbers of whom had consumed 
a drink, or food and a drink.
Crosstabulation revealed that a total of 39% of the 
respondents were affected by one or more of these factors. 
Thus it can be assumed that the sensory acuity of this 
group might have been diminished and that this could have 
been reflected in their performance in the trials.
9.4.5 Results: Paired Comparisons Test.
The results presented in this section refer exclusively to 
the ability of respondents to detect differences in fat 
content between samples of sausages. The probability of a 
panellist selecting a sample by chance in this test, is 
50%. Roessler et al [(1956) in Larmond 1977] published 
tables for the rapid analysis of the results of Paired 
Comparisons Tests. According to the statistical chart for
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the two-tailed test, in a two sample difference test, one 
sample must be selected 20 out of 28 times to be 
significcintly at the 5% level.
Table 9.1: Results: Paired Comparison Test
Statement Sco r e Tot a 1 
Score
A i s more fatty than □ 3
- 7
A i s slightly more fatty than □ 4
Q i s slightly more fatty than A 11
21
Cl i s more fatty than A 10
Thus' 7 individuals stated that A was fattier than □ 
and 2 1 ^individuals stated that O  was fattier than A .
As was selected 21 out of 28 times, it was considered to be 
significantly fattier at the 5% level. The conclusion is 
that panellists perceived the coarsely chopped pate 
containing visible fat (□) to be significantly fattier than 
the smooth textured pate, containing invisible fat at the 
5% level of significance.
9.4.6 Results: Hedonic Rating Test: T-Test.
The results presented in this section describe the extent 
to which respondents liked or disliked the respective 
samples of pate. When an Hedonic Rating Test is conducted 
using two samples it is standard practice to then compare 
the mean scores using the T-test. The results demonstrated 
that there was a significant difference in preference 
between the samples. The bought garlic pate was preferred 
to the chicken liver pate and the difference was 
significant at the 5% level.
d
The samples are significantly different if ----  > t .
s//n
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In this case t = 2.052 and ____  =4.0
s//n
As 4 > 2.052 the samples were found to be significantly 
different at the 5% level.
9.4.7 Results: Patterns of Pate Consumption Among 
Respondents.
Once again there were two questions on the fourth 
questionnaire which probed aspects of p£t<§ consumption, 
the responses to these two questions are presented here:
1. HOW OFTEN DO YOU EAT PATE?
*
Frequency (%)
More than once per week
For tn i ght 1 y
4-5 times a year
29
46
25
(n = 28)
2. WHICH TEXTURE DO YOU PREFER?
Frequency (%)
Coarse textured pat6
39
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9.4.8 Discussion of the Results.
From these results it is apparent that the respondents
preferred the coarse textured pate, containing visible 
particles of fat; and that they perceived this pate to be 
significantly fattier than the one containing an equivalent 
amount of invisible fat.
The expressed preference for the 'bought' pate might
reflect the fact that 61% of the respondents declared a
preference for coarse-textured p£td. It could also reflect 
a qualitative difference in flavour between the two samples 
of pate. It is possible that the 'bought' pate contained 
slightly different ingredients to that which was 
'home-made'. In which case these may have contributed to an 
enhanced flavour in the 'bought' pate. It would clearly
have been preferable to have standardised the comparison 
such that flavour differences of this "nature were
eliminated. Hence the results for the Hedonic Rating Test 
should be considered with caution.
It is clear that the presence of visible particles of fat 
has suggested to the panellists that the 'bought' pate
contains more fat than the 'home-made' pate. As they did 
contain approximately the same amount of fat, this confirms 
that consumer perception of fat in food is heavily reliant 
upon the visibility of the fat. It also points to the 
overall importance of the appearance of food in determining 
the nature of consumers responses to it. ;
As the sample size is relatively small, it is necessary to 
be cautious when discussing these findings. However when 
these findings are considered in relation to the preceeding 
ones, (section 9.3.5), it seems that consumers are more 
able to perceive fat when it is visible and that they are 
less able to detect invisible fat in pate. It seems that 
consumers think of fat as something visible and this 
suggests that the type of foods which they might classify 
as 'fatty', will contain fat in the visible form.
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The possibility that the sensory acuity of 39% of the 
respondents had been reduced was tested. It was found that 
there was no significant difference among responses in 
terms of the sensory acuity of respondents.
These findings have wider implications. A large proportion 
of the dietary energy that is derived from fat in food, is 
consumed in the form of hidden fat (Tables 2.3 and 2.7). 
These findings suggest that consumers are unable to detect 
hidden fat in food; by tasting that food. Thus if a 
consumer does not know how much hidden fat is contained in 
a particular food, then they are unlikely to be able to 
perceive it by taste. Nutritional knowledge among consumers 
is best described as unreliable (section 4.4). So these 
findings cast doubt upon the ability of consumers, who may 
have heard about the dietary guidelines in terms of fat, to 
implement theappropriate advice.
9.5 Conclusions: Consumer Perceptions of Variations in 
the Fat Content of Pate.
The findings from the preference and difference tests which 
have been presented in this chapter permit the following 
conclusions:
1. Panellists were not able to perceive small (5. or 6%) 
differences in the hidden fat content of pate.
2 * Panellists were not able to perceive large (10 or 12%) 
differences in the hidden fat content of pate.
3. Panellists did express a significant preference for one 
pate. They preferred the pate containing least fat and 
this preference seems to be based upon perception of 
variations in a number of sensory parameters. These 
were appearance, texture and flavour.
4. Panellists were- better able to perceive fat in food
_ 253 _
when it was present in a 'visible' form.
5. Overall the evidence suggests that panellists are not 
interested in the fat content of pates. 'Fattiness' 
was not a parameter which was used by panellists when 
they evaluated the samples of pate. However panellists 
were interested in the observable effects of variation 
in fat content on the perceived palatability of pate.
6. There was some evidence that the type of foods which 
panellists regarded as 'fatty' were those in which fat 
was presented in the visible form. This casts doubt 
upon the ability of consumers to reduce their fat 
consumption, when only one-third of dietary fat is, on 
average, derived from foods containing visible fat.
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PART C CONSUMER BELIEFS ABOUT FAT IN FOOD
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INTRODUCTION TO PART C
Consumers' perceptions of fat in meat products were 
discussed in Part B. It emerged that consumers were not 
able to perceive variations in hidden or invisible fat in 
meat products; and that they were better able to perceive 
fat which was visible. In general, awareness of the 
hidden fat content of meat products was poor and 
panellists were uninterested in the fat content of foods. 
However panellists did appear to be interested in the 
effects, upon the perceived palatability of meat 
products, of any variation in fat content. Panellists 
were able to indicate preferences and based their 
judgement on a number of sensory cues. Important cues 
seemed to include appearance, texture and flavour. 
"Fattiness" in itself was not a significant sensory cue 
in this respect. As a large proportion of fat is 
consumed in the hidden form, these findings support the 
view that consumers can unwittingly consume fat in large 
quantities simply by eating foods which they enjoy.
Part C presents the findings from the second stage of the 
investigative work. This explored consumers' motives in 
food choice. The ways in which consumers think about fat 
in food was investigated, to provide a better 
understanding of factors which determine its high level 
of consumption in the British diet. Current nutritional 
advice to reduce fat consumption to an eventual 30% of 
energy intake [COMA 1984] represents a proposal for 
significant alteration in food behaviour. This 
represents a considerable challenge for consumers and 
health educators in their role as facilitaors. The 
recommendations for health education in the COMA Report 
[1984] seem to be based on the belief that if consumers 
know, (i.e. are told), what is "good for health" and what 
is "bad for health" then they will cease to eat foods 
which are "bad" and, now re-educated, consume instead 
those which are "good". Such an approach is naive [Tuck 
1984] in its assumption that nutritional knowledge alone
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pre-disposes people to a certain course of action. That 
some people do respond favourably to this 'educational 
approach' is not in dispute. However research on the 
process of behavioural change in relation to health 
[Calnan 1986, Pill and Stott 1985] suggests that 
consumers have various concepts of health and that given 
the appropriate information, they will not necessarily 
seek to improve their health status. Similarly the 
existence of a wide variety of elements in food selection 
[Fieldhouse 1986] suggests that health might be only one 
of a range of determinants of food choice. Hence it 
seems likely that for the majority of people factors 
other than the health value of foods are determining 
their behaviour with respect to those foods which have a 
high fat content. These factors include social and 
cultural choice of particular foods for certain eating 
occasions and economic pressures. An understanding of 
the relative importance of the elements in food choice 
and their influence in relation to the fat content of 
foods, would greatly assist those who are charged with 
facilitating dietary change.
Accordingly the aim of the research that is reported in 
Part C was the exploration of consumer beliefs about 
food, fat in food, food and health together with their 
evaluation of those beliefs. The investigation consisted 
in two stages. The first (see Chapter 1;0 below) was a 
qualitative phase, comprising 50 semi-structured 
interviews. Following this and other piloting work, a 
questionnaire was designed for a further exploratory 
stage. This survey and its results are reported in 
Chapter 11.
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Chapter 10 Eliciting Motives In High Fat Food Choice: 
In-depth Interviews 
10.0 Introduction
The objective of this stage of the research was to explore 
the issues already identified at previous stages. These 
are:
1. Do home-makers show any awareness that a reduction in 
fat consumption could be beneficial to health?
2. What frames of reference do home-makers use when 
making food choices? Is 'Health' one of these?
The outcome of this phase of the research was expected to 
be a list of more specific issues and hypotheses which 
should be investigated further using quantitative methods.
10.0 , ln-depth Interviews: Procedure
Fifty in-depth interviews were conducted during August and 
September 1982 with home-makers in all wards of the Borough 
of Guildford (Figure 10.0). These were designed firstly to 
elicit ideas about food, about fat in foods and about foods 
suitable for particular eating occasions; secondly to 
explore beliefs about food in relation to health, price, 
convenience, nutritional composition and status; and 
thirdly to evaluate their awareness of the amount of fat 
consumed in British diets and the advice to limit or reduce 
such consumption.
Respondents -were selected from a sampling frame which used 
the rateable value of the property occupied by the 
household as a socio-economic indicator. Properties on the 
Rating List for all wards in the Borough of Guildford were 
categorised according to rateable value. Addresses were 
sampled, with replacement, from each of three categories at 
regular sampling intervals. The interviews with
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Figure 10.0: Electoral Wards in the Borough of Guildford
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home-makers at each address were pre-arranged as they were 
likely to last for at least one hour. The home-maker was 
identified as the person normally responsible for the 
purchasing and preparation of the food for the household.
The interviews were conducted by 2 interviewers, each of 
whom conducted 2b interviews. This was because of their 
lengthy and essentially repetitive nature. The
interviewers were the author and a colleague who had 
experience of this type of research practice. The 
interview procedure was standardised and evaluated during 
pilot interviews. 'The interview schedule and instructions 
are shown in Appendix 20.
The interviews were semi-structured. A sequence of word
cards was presented to each respondent, who was encouraged
to talk around the topic suggested to her/him by the word
on the card (Figure 10.1). The interviewers also probed
ideas on particular' topics using a series of follow-up
questions (Appendix 20}. It was essential for the
interviewers to maintain a flexible approach to the
interviews. The aim of such interviews is to allow
respondents to talk at length in their own words and at
their own level of understanding (Hoinville, Jowell et al
lbYd). The interviewer should guide the conversation onto
new topics from time to time and use the follow-up
questions to clarify or amplify the respondents ideas.
However discussion can range freely to include topics that
emerge spontaneously and may not have been foreseen as
relevant. Similarly it is important that the interviewer
probes topics as these emerge in the conversation so that
it progresses in a natural rather than a laborious manner.
In this case the initial word cards and questions were
»
designed to enable the respondents to talk easily about the 
general topic of food and to relax into the interview as, 
gradually, the word cards presented more specific topics 
which were potentially more difficult to talk about.
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Figure 10.1: Word Cards Used During In-Depth Interviews
FOOD/DIET
NUTRITION
COMPOSITION OF FOODS
CONVENIENCE FOODS
PRICE
HEALTH
ENTERTAINING
RESPONSIBILITY
FATTY
GREASY
Each interview also included a short structured section in 
which direct questions were asked about knowledge of the 
fat content of the average British diet. Finally a 
classification section was completed by the interviewer.
All the interviews were tape-recorded and transcribed, 
except in 5 out of the fifty cases where the recording 
quality was too poor. The results of these interviews 
(presented below) provided the basis for the next stage of 
the research.
10.2 Findings: Characteristics of the Respondents
The demographic characteristics of the respondents were 
determined from their responses to the classifactory 
questions. These details are summarised in Table 10.0. It 
can be seen that only one of the home-makers was male 
(respondent 28), although in one of the remaining cases 
(respondent 14) a male was present during the interview. 
Among this largely female group of respondents, 51% of the 
respondents were aged less than forty years and 49% were 
aged forty years or over. Approximately half of the 
households contained children (51%) and the majority (80%) 
of the remaining households contained 2 adults.
It is apparent that the rateable value of the property
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Table 10.0: Characteristics of Respondents
Respondent
Number
Age Group Social Class* 
( 1 - 5 )
Di s p o s a b 1e 
H o u s e h o 1d 
I ncome 
(£ p.a. )
H o u s e h o 1d 
Compos i t i on**
Group 1: Pr<aper t i es Wi tll Rateable Value > Between £0- [99.
5 40 + 3 <5000 2A
6 40 + 2 <5000 1A
8 40 + 5 <5000 4A + 1C
16 40 + 4 6-10,000 3A + 1C
20 <40 3 6- 10,000 2A
22 40 + 3 <5000 3A
25 40 + 3 <5000 2A + 1C
29 <40 3 6-10,000 2A + 2C
30 <40 2 6-10,000 2A
36 <40 2 11-15,000 2A + 1C
42 40 + 5 <5000 1A
45 <40 4 6-10,000 2A + 1C
47 40 + 1 1 1-15,000 5A + 1C
48 40 + 1 6-10,000 2A + 2C
49 <40 3 6-10,000 2A + 2C
A1 1 respond*ints in this group were fema e.
Group 2: Prtjpert ies Wi tll Rateable Value: ; Between £201 1-399.
3 40 + 3 6-10,000 2A
1 1 40 + 2 "Don't Know" 2A
12 40 + 3 6-10,000 2A
13 <40 2 16-20,000 2A
14 <40 1 16-20,000 2A
21 <40 3 6-10,000 2A + 2C
23 <40 1 1 1-15,000 2A + 2C
24 ' <40 3 6-10,000 2A + 1C
28 40 + 2 6-10,000 2A
33 <40 2 11-15,000 2A
37 <40 3 6-10,000 2A + 2C
43 <40 1 6-10,000 2A + 2C
44 40 + 2 16-20,000 2A + 1C
46 <40 1 11-15,000 2A + 3C
A1 i respondeint s in this group were fema e apart from respondent 28.
Group 3: Prc>perties Wi tli Rateable Value: t of £400 and over.
2 40 + 2 6-10,000 1 2A
4 <40 2 16-20,000 : 2A + 3C
7 <40 1 2A + 3C
9 <40 2 6-10,000 1A
10 <40 3 16-20,000 3A + 3C
15 40 + 3 16-20,000 1A
17 <40 1 16-20,000 2A + 2C
27 40 + 1 16-20,000 2A
31 40 + 5 6-10,000 2A
35 <40 1 16-20,000 2A + 2C
38 40 + 1 16-20,000 3A
39 <40 1 16-20,000 2A + 2C
40 40 + 1 16-20,000 2A
41 40 + 1 21-25,000 2A
A1 1 respondein t s in this group were fema e .
* OPCS Classification 
** A  = Adult, C = Children
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occupied by the household was a reasonably accurate 
indicator of socio-economic status. Although the
respondents were biased towards the higher socio-economic 
groups relative to the national average, (Table 10.1) the 
sample is representative of a cross-section of households 
in the Borough of Guildford.
Table 10.1 Social Class Distribution of Responding
Households Compared with a National Sample
Social Class* Survey
Sample
(%)
National
Sample
%
1 32 9.5
2 27 13.2
3 32 29.7
4 4.5 9.5
5 4.5 41.3
100 100
n = 44 n = 7081
^Family Expenditure Survey 1984 Table 27 
10.3 Findings: Content Analysis of Interview Transcripts
The transcripts were analysed for their thematic content in 
relation to each of the issues (section 10.0). Each issue 
is now considered and relevant findings from the interviews 
are presented:
10.3.1 Issue 1: Do These Home-makers Show Any Awareness
That a Reduction in Fat Consumption Could be 
Beneficial to Health?
It is possible to explore this issue by analysing the 
transcripts in relation to four questions, each of which 
examines an aspect of this issue. Each question is now 
considered and relevant findings and quotations from the 
interviews are presented:
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10.3-1-1 Are these home-makers aware of the need either to 
reduce or limit fat consumption?
During the early stages of the Interview, the majority of 
respondents (n = 37 : 84%) spontaneously mentioned the need 
either to reduce or limit fat consumption. The rest did 
not mention fat or the reduction of dietary levels of fat 
even when directly questioned about the diet. Thus it 
would seem that whilst most of the home-makers were aware 
of this issue, a smaller group were either unaware of the 
desirability of limiting fat consumption or did not 
perceive it to be important in relation to their diet. The 
quotations below show the range of comments obtained. 
Relevant characteristics of each respondent are summarised 
in an abbreviated form following each quotation. The 
number of the interview is followed by 'Mf or ’F f denoting 
the sex of the respondent. Respondents were classified by 
age: as less than 40, (40-); and 40 or over, (40+),
respectively. Social class is abbreviated to SC.
The following quotations are from respondents who were 
aware of the need to limit or reduce fat consumption:
"Well they say, I think most medical people 
agree, that too much fat is not good"
(3: F: 40+; SC 3)
"The only time we discussed our diet, we decided 
that we ate too much animal fat. We eat a lot 
of animal fat. But other than that we have a 
fairly well balanced diet .... I think its 
certainly an idea that reducing your intake of 
fat would help. Yes we’re very aware of that 
but unfortunately we like it, so we eat it"
(14: M + F: 40-; SC 1)
"They say its fattening, they say that you 
should throw your frying pan away don’t they? 
I've heard that lots of times .... actually 1 
think it was a doctor talking on the telly or 
the radio or something like that. But still 1
don’t throw it away .....  They (sausages) are
slimming if you don’t fry them you see, so I 
don’t fry them,- so I do consider it a bit I 
suppose".
(42: F: 40+; SC 5)
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"Well they say fat isn’t good for you, don’t 
they? .... too much fat? Well I don’t think 
it’s harmed us much has it? .... to have it 
fried, really? My husband is nearly bO".
(5: F: 40+; SC 3)
In contrast to the above, the following dial ogue is 
typical of those home-makers (n = 7 : 1 b%) who were
apparently unconcerned about fat consumption:
"(And any food you consider good for health or 
bad for health?)
Oh I dont know, as long as you have a fair 
reasonable balance ....
(Yes --- ?)
You just want a well balanced diet dont you?
(Anything you “Should avoid do you think? that 
might be sort of bad for you?)
I cant think of anything at the moment ....
(So its just sensible eating really?)
Umhh ...... Yes
(Right.)
So long as you dont have more of one thing
really, .....  I dont know .... you need
different quantities of different things 
though dont you anyway".
(4b: F: 40-; SC 1) __ _____
In response to direct questioning during the latter stages 
of the interviews -3b (b2 Jo) respondents said that the
’British eat too much fat for health’. This number is 
similar to but slightly less than the number who had 
spontaneously remarked upon the general need to reduce fat
intake during the preceding interviews. Only lb (41%)
believed that they personally ’ate too much fat for 
health’, whilst 2b (b>7 %) stated that they ’ate just the 
right amount of fat for health’. Given the possibility 
that some respondents did eat less fat than the ’average’ 
Briton and the human propensity for rationalisation of 
cognitive dissonance, it is perhaps not surprising that 57% 
did not identify with the problem of overconsumption of 
fat. It is interesting that lb did admit to
overconsumption of fat. Other direct questions revealed 
that only 13 respondents (30%) had an accurate idea of the
amount of• fat in the ’average’ British diet.
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As the sample size was necessarily relatively small (44) it 
is important to evaluate demograpahic variations in these 
results with caution. Younger home-makers and those in 
social classes 1 and 2 appeared to be more aware of the 
advice to reduce or limit fat consumption. However there 
were no apparent differences between those in different 
income groups or in households with or without children.
10.3.1.2 Do these home-makers associate the recommendation 
to limit or reduce fat consumption with avoidance 
of coronary heart disease?
Over half of the respondents (57%) seemed to make this 
association mentioning a variety of relevant points such as 
those given below. There were no significant demographic 
differences between these home-makers and the larger 
population. The following associations were made by this 
group of respondents:
(i) the link between consumption of saturated fat and 
blood cholesterol levels:
"I usually, 1 try not to fry I always grill 
bacon and sausages and poach eggs if 1 can,
(Yes? why do you try not to fry?)
Well because they say fried fat is bad for 
cholesterol or something. So we’re told 
arent we? And quite fattening, if I fry I 
always use oil I dont use animal fats” .
(2: F: 40+; SC 2)
"I've reduced all the fat content that I could 
manage we did go on to low cholesterol margarine 
for a while .... because of the blood pressure"
(44: F: 40+; SC 2)
(ii) the need to limit fat or cholesterol consumption in 
order to avoid heart disease:
"You tend to worry about all this heart trouble 
thats very prevalent now, isn’t it? My husband 
had a heart attack you see ....
(Really?)
About five years ago, but thats partly why I try 
and keep the cholesterol .... as far as I know 
.... as far as I can tell, but-... urn ... and not 
too much sugar".
(2: F: 40+; SC 2)
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"I think my parents have always eaten a lot of 
of food, I think they eat too rich food and I 
could see them both as cases of possible heart 
trouble eventually. Well my mother has actually 
had heart trouble in the seventies, so I can see 
a lot of it is in their eating habits, plus their 
way of life now, but I think a lot is their 
eating habits".
(35: F: 40-; SC 1)
(iii) the need to avoid obesity to reduce the risk of 
heart disease:
"If someone is really fat because they are eating 
and eating and eating, then it can affect your 
heart. I mean^ I ’ve got a neighbour and she’s 
about my height, 5' 1”, 5' 2" and she weighs 
about 16 stone, well years ago she used to 
weigh 19, only through eating, she doesn’t seem 
to be able to cut down on her potatoes .....
She says it doesn't worry her, but I think that 
sometimes it does".
(22: F: 40+; SC 3)
"My husband had some funny turns and we found 
it was the beginning of high blood pressure 
and he decided that he should get some weight 
off. He wasn't fat, but he was substantial, so 
we decided, well we always do things - if we 
decide to do something, we do it whole­
heartedly".
(44: F: 40+; SC 2)
Many of the respondents discussed this issue in a general 
and sometimes superficial manner. However a small group 
of home-makers (10%) spoke authoritatively in a way that 
implied enhanced awareness and familiarity with nutritional 
terminology and facts about the aetiology of heart disease. 
The following dialogue between a male and female respondent 
illustrates this point:
F "Yes I know that theres a lot of fat in that (cheese), 
very much so, yes.
(And does it matter?)
F Well, it depends which journal you read, now, yes
there is a quite prevalent feeling that the amount of
fat in it does ... its the cholesterol problem, 
since you're ....
M Well there have been arguments for and against
cholesterol.
F Yes there have, but I think its still, well it still
Is it, its the cholesterol that causes the plaques in 
the blood vessels round your heart so ....
M Yes, they've proved that, what they haven't proved
is that a high cholesterol diet leads to that.
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F No they haven’t, this is the problem, if anything I
think the fact is that in areas where there are low 
incidence of heart trouble, there is a low incidence 
of animal fat intake, I think, isn't it?
M But then these may be those countries where there is
a low stress level as well ....
P Yes it may be a combination of factors, but 1 think
its certainly an idea that reducing your intake of 
fat would help. Yes we're very aware of that, but 
unfortunately we like it, so we eat it".
(14: M + F: 40-; SC 1)
10.3.1.3 Which foods do these home-makers consider to be 
'fatty' or have a high fat content?
Respondents were asked to explain what the word 'fatty' 
suggested to them and the following table presents a 
summary of their responses:
Table 10.2: Responses to the Prompt "Fatty"
Description Frequency
%
Visible fat on food «2
Pat on meat 77
Dairy products
Pried food 45
Fatty meat products 43
Invisible fat in products 35
Greasy food 25
Fatty food 17
Unpleasant 17
Pat people 9
Chemical description of fat: 9
n = 4b
Respondents were also asked to explain what the word 
'greasy' suggested to them and the following table presents 
a summary of these responses:
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Table 10.3: Responses to the Prompt "Greasy"
Description Frequency
lo
Excess liquid fat BY
Badly fried food 50
Unpleasant 42
Fried food 35
Meat products 19
’Fatty' 14
Chemically similar to fat 9
- ■°=r11£
When asked to describe or name foods with a high fat 
content, all respondents mentioned foods which contain 
substantial quantities of visible fat, for example, either 
fatty meat, meat products, cooking fats or oils, spreading 
-fats, fried foods or dairy products.
These perceptions of fat or grease (excess fat} as a 
visible component of certain foods are illustrated by the 
following quotations.
"I don’t buy mince anymore, because of the fat,
I would rather buy stewing steak and mince it 
myself .... when I buy like a piece of lamb,
I spend quite a bit of time cutting all the bits 
of fat off”.
(23: P: 40-; SC ij
"Fatty foods? .... Well I suppose I think of 
them in two senses, one is the dairy foods 
and the other is the fat contained within 
meat”.
(13: F: 40-; SC 2)
"I do try not to cook too much in fat, I do 
cook in vegetable oil and I do avoid fatty 
.... food with a fatty composition, you know, 
serve it (stews etc) up with a lot of fat on 
top. 1 usually remove a certain amount of 
fat from meat".
(3: F: 40+; SC 3)
"I usually fry because I ’ve always done 
frying for years, but occasionally now I 
grill them (sausages) because they are not 
so fatty and greasy".
(3Y '• F: 40-; SC 3)
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A small group of home-makers (n = b : 14%) also mentioned 
food products Into which substantial quantities of fat are 
incorporated during manufacture, for example cakes, 
biscuits, pastries and chocolate. Members of this group 
tended to be older, to be drawn from social classes 1 and 2 
and the middle income range. There were no observable 
differences in relation to household composition. There 
seemed to be heightened awareness of the fat content of 
baked goods among those mainly older (40+) home-makers who  ^
routinely baked such products in the home. In. which case 
they might reasonably be expected to know, from direct 
experience, that quantities of fat are incorporated into 
such products. These perceptions are demonstrated in the 
following quotations:
"Meat has got a certain amount of fat in it .... 
cakes and biscuits have, especially down Devon 
way and your creams and that, they’ve got fat 
in them, yoghurts ain’t got hardly any fat in 
them and your butters got a certain amount of 
fat in it".
(lb: F : 40+; SC 4)
"i feel that this is one of my anti-pastry bits 
really, there is a lot of fat in that. -I just 
try to keep it, I suppose to a minimum".
(4b: F: 40+; SC 1)
"You can very quickly get rid of a lot of 
calories by cutting fat, so this is what has 
gone.
(So, therefore, presumably you cut foods 
which were high in calories, which might contain 
fat, without really worrying whether they 
contained fat or not?)
Well cakes and that sort of think and 
anything that does contain a lot of fat 
material, pastry and so on, I put in as little 
as is tolerable, in order that it wont be hard, 
pastry, cakes ....."
(44: F: 40+; SC 2)
10-3-1.4 Do these home-makers report changing their 
food habits as a consequence of concerns 
about fat intake?
Only a relatively small group (12 : 27%) of the respondents 
claimed to have changed their food habits in order to
reduce their fat consumption. It is valuable to examine
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these claims and evaluate their beliefs about the changes 
which they have apparently made. in terms of demographic 
variables there was no significant difference between 
members of this group and the total sample of 44 home­
makers .
Some respondents reported changing their cooking practices 
and others had varied the type of cooking and spreading 
fats which they used. One respondent apparently reduced 
the amount of fat that she incorporated into baked goods 
(section 10.3.1*3 above). Others claimed to have made the 
following type of changes to cooking practices:
"I like them (chops or steak) grilled. I've 
been anti-frying for a long time because the 
doctor told me it wasn't very good to fry ....
'So throw away your frying pan1. I haven't 
thrown it away, but I dont very often ....
I very seldom use it".
(15: F: 40+; Sc 3)
"So as I say I would cut off the fat, say I 
was preparing steak or anything, I would cut all 
the fat off and I always cook anything like steak 
and kidney the day before and let it cool. I take 
all the fat off, mince .... anything like that I 
do it the day before, sufficiently to detach the 
fat and enough water so that the fat comes to the 
top~and I skim the whole lot off. 1 grill meat, 
so that the fat comes off. We have sausages 
sometimes and I grill those, so that all the fat, 
or as much fat as possible is detached. So the 
whole thing is directed towards extracting the 
fat ....
(What other foods did you find that were very 
high (in fat)?)
Nuts, peanuts and hazelnuts. I used to buy a 
lot of those.".
(44: F: 40+;v Sc 2)
"I don't like fried food much .... I suppose, 
well you read about cholesterol high in your 
blood and you feel that you should watch your 
diet and the way you prepare it .... you see 
most things that you fry can be done another 
way, with chicken you can fry chicken and you 
can do it in the oven and then that cuts out 
all the fat, you see ...."
(23: F: 40-; SC 1)
The above statements describe the type of behaviour which, 
if implemented, could possibly lead to a reduced or limited 
fat intake.
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A second group seemed to be confused about the amount and 
type of fat in certain foods and to hold misconceptions 
about the differences between cooking or spreading fats 
such as butter, margarine and polyunsaturated margarine. 
Some respondents appeared to believe that margarine was 
inherently "better for you" than butter and seemed unaware 
of the differences between varieties of margarine. The 
following extracts illustrate this confusion and it is 
unclear whether implementation of the behaviour that is 
described would have any effect on fat intake:
".... I think thats the sort of heart business, 
not that I think I have any problem, my husband 
did, maybe thats why I grill because he had a 
mild heart condition before he died, so we 
grilled everything and 1 used low fat, you 
know sunflower seed margarine and er, everything 
that helped with mild heart condition".
(15: F: 40+; SC 3)
"(Apart from the diet, then how do you feel 
about butter?)
Well its really ..... I mean margarine is better 
for you than butter, but we couldn't eat marg 
and I don't cook a lot with it either.
(Yes? Why do you think margarine is better?)
Margarine is pure and its better for you.
(7: F: 40-; SC 1)
".... within reason I think you've got to have 
bread and butter, not necessarily butter, I 
think if you have this new thing that they've 
got, like 'Flora' ... I'd substitute.
(Why would you substitute?)
Because 'Flora' isn't a vegetable ... an animai 
oil, a flower oil, and I do really think 
they're lighter - oils, they're not so heavy 
on the system".
(3: F: 40+; SC 3)
A third group seemed to believe that it was desirable to 
consume vegetable oils rather than animal fats and so they 
report this type o f 'change as shown by the following 
quotations:
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"Yes now fats I ’m not at all sure about because 
you read so much about it, 1 dont know where I 
am about this because for some time they said 
don’t eat butter, don’t eat animal fats’, so 
I ’ve been buying ’Krona' margarine instead, 
which my husband doesn't recognise is not butter".
"You read so much about animal fats, well there 
has been a great drive against animal fats that 
I suppose I'll cut off .... we dont eat much 
animal fat ...."
(2: F: 40+; SC 2)
"Yes I do try not to cook too much in fat, I do 
cook in vegetable oil and I do avoid food with 
a fatty composition" .... "em I think its 
frying, I dont like frying in too much fat, as 
I say I prefer to fry in vegetable oil".
(and is that .-. the reason you do that is?)
Because I think its bad for you to have too much 
animal fat.
(What do you think? Why do you think its bad?)
Its supposed to be heart trouble, as far as I know". 
(3: F: 40+; SC 3)
"fatty things, polyunsaturates and all those 
other things that aren't good for you; and of course 
vegetable oils are far better than animal oils . . . 
animal fats".
(33: F: 40-; SC 2) / " ~
It is unlikely that implementation of these changes ■ would 
affect the levels of fat in the - diets of the members of 
this third group. These respondents seemed unaware that 
the quantity of fat in, say, butter is equivalent to that 
in margarine or polyunsaturated margarine and that the 
difference between them is due to variation in fatty acid 
composition.
This analysis reveals that a minority of respondents can 
describe changes in food habits which might reasonably be 
expected to reduce or limit their fat consumption. The 
remainder of this relatively small group (12) appear to 
have some confused ideas about the amount of fat that is 
contained in spreading and cooking fats or oils and the 
benefits of switching from consumption of animal fats to 
consumption of vegetable oils.
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The majority of the respondents (32 : 73%) did not claim to 
have changed their food habits, nor did they seem to 
consider it important to limit the amount of fat which they 
consumed. Statements typical of this group include:
"I am aware of the word cholesterol, but I'm not 
quite sure, 1 assume that cholesterol comes from 
eating too much fat, too many fatty foods, but 
really I don’t know. I don’t take much notice 
myself, I mean I ’m quite happy to chomp through 
butter and cheese and cream, my husband has 
’Flora’, but thats his only concession".
(13: F: 40-; SC 2)
"He had a very bad heart and he was ill with it 
for a long time but when he came back to health, 
he never varied his diet for his heart".
(3: F: 40+; SC 3)
"We realised that I was in the heart attack 
range ... but it didn't change anything, except 
that we bought some margarine. That's right 1 
bought some 'Flora' which now sits in the 
fridge, unopened". "I think its certainly an 
idea that "reducing your intake of fat would 
help. Yes we're very aware of that, but 
unfortunately we like it, so we eat it".
(14: M + F: 40-; SC 1)
"(What do you think about fat?)
Well I like to see fat on a piece of meat because 
I think that when you are cooking it, especially 
when you are roasting it, you get a better 
flavour if you've got fat, you must have a 
certain amount of fat, its like an instance of 
butter and margarine, em, some couple of years ago my 
daughter in law said 'you know Gwen, you shouldn't 
eat butter you should eat margarine', so I said 
'alright then I'll eat margarine in your house'
(laugh) she said, 'ah, but' she said 'it's bad for 
you and it does alsorts of wrong things you see'.
Well my son says 'you can cut the margarine out 
while' mums here because I like butter too'.
(laughs) I can eat margarine, but I do like 
butter, especially on a piece of toast. But, 
no I think you must have a certain amount of fat".r 
(b: F: 40+; SC 2)
Some respondents expressed scepticism in the validity of 
"fashionable ideas about food" or "diet fads". This type 
of scepticism was particularly noticeable amongst older 
respondents:
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"I don't go in very much for these fashionable 
ideas about food, you know. Most fairly well 
educated people know what is good for you and 
what is not".
(41: F: 40+; SC 1)
"My doctor says don't take any notice of diet 
fads, just be reasonable with what you eat". 
(28: M: 40+; SC 2)
However scepticism was also present in a slightly different 
form amongst younger, apparently well-informed respondents. 
Members of this group gave the impression that they had 
evaluated the dietary advice and then formulated their own 
clear views, to support the perpetuation of food habits 
which were inadvisable according to the terms of the 
dietary advice:
"And when we come out of Sainsburys we've got 
more dairy food and alcohol than anything else ... 
it just strikes me as a sort of glorious 
imbalance really, there should be more of 
something else .... they seem to have become 
staples really".
(2: F: 40-; SC 2)
There was also evidence of irritation with the variety of
nutritional advice emanating from the various media:
"No matter what you eat, the doctors say it 
does something to you".
(49: F: 40-; SC. 3)
"I mean they're always having programmes on the 
television, things like that, which tell you, I 
mean they have a go, so, well every blinking 
programme at one time ... I used to switch it 
off because it used to drive me up the wall, you 
know anything over what they consider normal, I 
mean, you are a freak. I mean, there aren't 
these people around, are there?"
(d: F: 40+; SC 5)
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10.3.2 Issue 2: What Frames of Reference Do Home-makers
Use When Making Food Choices? Is 'Health" One 
of These?
A variety of frames of reference or cognitive frameworks 
[Lewin 1943] appeared to be used by the respondents in 
relation to food. It is possible to explore these frames 
of reference via a series of more specific questions. Each 
question is now considered and relevant findings from the 
in-depth interviews are presented. Whilst the ideas 
associated with each frame of reference have been separated 
to facilitate their discussion, it is important to remember 
that they are inter-linked in the minds of the respondents.
10.3.2.1 Is the 1health-value1 of foods important to these 
home-makers?
The link between food and health seemed to be important to 
(42 : 95%) of these home-makers, all of whom expressed some 
health concerns in relation to food. These were
particularly well revealed by the discussion of their ideas 
following the prompts:- 'Nutrition1, 'Composition of Foods' 
'Health' and 'Responsibility' (Figure 10.0). The nature of 
these concerns varied and is considered in more detail 
below to gain a better understanding of the meaning of 
'health' in this context. Only 2 respondents failed to 
express such health concerns and did not seem to recognise 
or value a link between food and health. In terms of 
demographic variables there were no similarities between 
these 2 respondents that might help to explain the apparent 
distinction between them and other respondents.
10.3.2.2 How do these home-makers evaluate the health 
value of foods? What does it mean to them?
As mentioned above, respondents seemed to construe the 
health value of foods in a variety of ways, these are 
listed in Table 10.4, below. These constructs can be
- 276 _
divided into 2 categories: those which describe beliefs
about the condition 'health' or a person's state of health; 
and those which describe action that an individual might 
take to achieve health or avoid illness.
Table 10.4 Health Constructs Mentioned by Respondents
'Health' constructs Frequency 
(n) (%)
'Health' means:
1. avoiding obesity
2. avoiding CHD or similar illness
3. maintaining well being or 'wellness'
23 52 
16 36 
15 34
Action for 'Health' includes:
34 77 
18 44 
13 30 
9 20
3 7 
2 5 
2 5
1. a balanced diet
2. eating fruit and vegetables
3. eating fresh food
4. consuming vitamins and minerals
5. avoiding indigestion, flatulence, 
allegic reaction
6. consuming sufficient energy
7. consuming sufficient protein
(n = 44)
Some respondents mentioned several health constructs and so 
the categories shown in Table 10.4 are not mutually 
exclusive. These constructs are now examined and relevant 
findings, (which illustrate the classification), are 
presented:
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Respondents seemed to define the condition of 'health' in 3 
principal ways. The first two of these definitions (Table
10.4) are couched in terms of illness avoidance, whereas 
the third describes a more positive approach to health.
The frequency with which obesity and weight reduction were 
mentioned suggests that 'avoiding obesity' or 'being 
overweight' was a major concern. For some respondents it 
seemed to be their only concern in relation to food. This 
finding has been previously reported [BNF 1985] and was 
discussed in Chapter 4. Many respondents associated 
consumption of fat with weight gain as demonstrated by the 
quotations below:
"It depends if you are looking after your 
weight as well 'cos I think fried food would 
probably put on a lot of weight".
(37: F: 40-; SC 3)
"The main disadvantage (of consuming too much 
fat) is putting on weight. Im not absolutely 
convinced by the cholesterol, I think heart 
disease is possibly more related to anxiety, 
smoking, than just fried foods generally". 
(17: F: 40-; SC 1)
"I will tip the fat off .... because its
fattening, its like putting straight fat on,
I suppose, to anybody. So far as I know fat 
goes on to you as fat, unless you can absorb 
it and use it, otherwise it makes you ill or 
whatever".
(48: F: 40+; SC 1)
Fats and oils from vegetable sources tended to be regarded 
(wrongly) as being less fattening than those from animal 
sources. This misconception appeared to be surprisingly 
widespread:
"Well thats ('Flora') supposed to be better 
than butter isnt it? Not so fattening". 
(12: F: 40+; SC 3)
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Another group related obesity to the incidence of heart 
disease as discussed in section 10.3.1.2 (iii) above. For 
a fourth group ‘being overweight1 seemed to be synonymous 
with 'being unhealthy1 and this was not necessarily related 
to fat consumption or heart disease. This group described 
foods which they believed to be fattening; these were often 
foods with a high carbohydrate content, such as bread and 
potatoes or foods which they considered to be "stodgy":
"Foods bad for health? Now let me think. Too 
much potatoes, too much bread, cakes and I 
should think, as I say, spaghetti, I should 
think there would be more fatty than goodness 
in them".
(42: F: 40+; SC 5)
"(Is there any main reason why you avoid pastry, 
a lot of pastry?)
No, I think that you dont .... its rather .... 
just fills up spaces, its not altogether....
I like pastry but I mean its got to be taken 
in moderation. I think its stodgy food, apart 
from that theres no reason.
(and what have you got against stody food?)---
Well it just makes you lumpy, feel lumpy 
(laughs)".
(3: F: 40; SC 3)
"Well I just cut out the bread and potatoes 
and fancy cakes and sweet biscuits, 'cos 
I'm rather fond of cakes, thats my downfall,
I like cakes I used to do quite a lot of 
cooking, but now I've cut all that down ...." 
(16: F: 40+; SC 4)
"After all I like to keep my husband .... (slim) 
.... thats what I was just saying, that he's 
putting on too much weight and I always say 
that its the nineteenth hole at the golf 
course, because after all we eat ;the same 
things and I'm not putting on weight.
(He's fond of the nineteenth hold is he?)
Well they have their glass of beer afterwards 
and I like him to go ...."
(40: F: 40+; SC 1)
- 279 -
The women who were most concerned about the possibility of 
weight gain tended to be older, from lower social classes 
and some had children.
For at least 16 (36%) of the respondents 'health* was
apparently defined as the absence or avoidance of serious 
illness such as coronary heart disease. This group 
contained equal numbers of young and old respondents from a 
range of socio-economic backgrounds, but was more likely to 
include respondents whose households did not contain 
children. The majority of this group had typically had 
experience of CHD in their family or circle of 
acquaintance, as sho-wn in the following quotations:
"He had a very bad heart attack .... and he was 
very ill with it for a long time, but when he 
came back to health he never varied his diet 
for his heart....
.... but the heart is of course at the back of 
my mind, I think thats the only illness that 
I think perhaps is affected terribly badly 
_.b.yJEood - and diabetes . . . . "
(3: F: 40+: SC 3)
"Well we dont eat butter, margarine, we only 
have the polyunstat margarine, we dont"... I 
suppose we drink a fair amount of milk - the 
same as anybody else, but we dont, er we dont 
eat a lot with polyurostats in ... we have 
the high in polyurostats because my husbands 
relative had a couple of heart attacks 
(Oh has he?)
Yes and we're frightened of him getting one if 
it runs in the family, so I have to watch what I 
buy .... he's not had any trouble .... its just 
that we are trying to keep away from it".
(10: F: 40-; SC 3)
"(So you buy the one that is high in
polyunsaturates rather than the ordinary 
margarine?)
Yes
(Why is that?)
A peculiar reason in a way I suppose. In my 
husbands family one or two fairly close 
relatives have died with heart failure and so 
I thought, well if its in the family and its
something that will help, so I bought it and I
think it probably is quite a good idea".
(45: F: 40-; SC 4)
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However some members of the group simply seemed to be 
aware of the risk of CHD and interested in preventive 
health:
"(So. from his point of view, you're thinking 
about the health side?)
Yes I do, because he smokes heavily and they'll 
say, 'Oh heart disease'. He doesn't eat a lot of 
butter, in fact he'll eat his bread without 
anything on it, but I feel I have to watch it 
.... I wont go out and buy these low cholesterol 
things particularly, that doesnt worry me that 
much ...."
(24: F: 40-; SC 3)
"I think health is very important, you know, I 
mean you don't-appreciate it until you haven't 
got it. I consider myself a pretty healthy 
person, you know, we have a fairly healthy 
lifestyle in our family, I think its tied up 
with the diet and exercise - very much, and in 
fact the more we read about, you know .... 
modern medicine and so on .... nutrition .... 
disease of modern man, it seems to be even 
more tied up to dieting".
(17: F: 40+; SC 1)
As shown in Table 10.4, at least 15 respondents (34%) 
defined health as a positive state of well-being or 
well-ness. The members of this group were similar, in 
demographic terms, to those in the larger group. Their 
ideas are illustrated by the following quotations:
"I think I've got'.... put on weight since I've 
got older too, I think you are inclined to, but 
we dont diet, I think the main thing is to keep 
healthy and if you are healthy on the food you 
eat and .... well we get a bit of rheumatism 
occasionally, something like that, but on the 
whole we keep very well .... as you get older I 
think as long as you are keeping well, perhaps 
thats the main thing ...."
(5: F: 40+; SC 3)
"I think we keep pretty healthy on the normal 
food we eat really.... well fresh fruit and 
vegetables .... yes"
(40: F: 40+; SC 1)
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The above extracts demonstrate that some respondents were 
concerned to maintain a state of well-ness, that is, to 
stay well and healthy. Most of this group believed that 
their diet reflected this concern. Hence this group might 
be said to be conscious of present and future health.
What action did respondents take to achieve health? As 
shown in Table 10.4 there were several ways in which 
respondents felt that they either avoided illness or 
maintained health. The concepts of a balanced and varied 
diet seemed to dominate most discussions. There was an 
apparent view that a balanced diet and common sense 
approach to food habits would serve today's home-makers as 
well as it had served their antecedents:
"Only thing is that we're fairly aware of what 
a balanced diet is and so we make a point of 
trying to get a balanced diet, but since we've 
both been brought up that way anyway, thats 
part of us".
(14: M + F: 40-; SC 1) ~ -
"I just followed on with the same sort of recipes 
and things as my mother would do, so then I 
still consider that we are eating fairly well- 
balanced food.
Its making sure that you've got a balanced meal, 
really, more than anything and plenty of vitamins 
and all the things that are needed .... I make 
sure he has fresh fruit, you know".
(24: F: 40-; SC 3)
"Its only this vague underlying thing, which I 
suppose I must have picked up as a child, you 
know, you've got to eat a balanced diet, 
really, you know".
(47: F: 40+; Sc 1)
A balanced diet was favoured by all age-groups and across 
all socio-economic groups. There was a tendency for older 
respondents to report a preference for plain food and 
balanced meals featuring fruit and vegetables:
"I normally do a fairly balanced sort of, you 
know, nothing sort of extra rich or anything, 
just ordinary every day meals sort of thing, and 
we have plenty of fruit, ... you know fresh 
fruit and .... salad sort of stuff".
(12: F: 40+; SC 3)
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"I think I have a habit of having those kinds 
of foods, I mentioned, if not every day, two 
days won't go by without them and so taking 
a weeks nutrition, I've had a reasonable 
amount of everything and I don't think I've 
had any excessive quantities of anything and 
I just leave it to nature after that".
(28: M: 40+; SC 2)
Conversely younger more affluent respondents sought variety
and interest in the diet as well as balance:
"I think that the only thing that I try to 
think about is that things are varied. Making 
sure that all the time we have got plenty of 
the various vegetables and try, as I say, to 
buy different meats and fruit, fish".
(33: F: 40-; SC 2)
"My husband works in London and I got a book 
in a jumble sale a year ago called the 
'Good Shop Guide' and so a Friday treat is 
that he goes off armed with an address and 
the things that I suggest that he buy and 
so we actually splash out and buy fresh 
parmesan ...."
(13: F: 40-; SC 2)
Most respondents were able to describe foods which they 
perceived to be either "good" or "bad" for health.
Several of the above quotations illustrate a belief that 
fresh fruit and vegetables or vitamins and minerals were 
important elements of a balanced diet. As shown by the 
following extracts they were considered by at least 18 
respondents (41%) to be inherently beneficial:
"Vegetables have got lots of goodness in 
them, they have quite a lot of vitamins and 
things in them don't they?
(38: F: 40-; SC 1)
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"I think fresh vegetables, fruit and you know, 
lean meats and you know, food like that 
(is healthy) ... I know they say that 
apples are good for you, but I don't think 
they are as good as oranges. I think most 
fruits are good for you, but more so the 
citrus fruits".
(20: F: 40-; SC 3)
"I think you should have some fresh 
vegetables everyday, of some kind. If not, 
fruit - some fresh fruit".
(6: F: 40+; SC 2)
"I suppose I'm aware of health in terms of 
buying fresh fruit and fresh vegetables".
(13: F: 40-; SC 2)
It was apparent that at least one third of the home­
makers felt that fresh foods in general and particularly 
fresh fruit, vegetables and meat were important for 
maintenance of health. This is illustrated by the 
following quotations and others already presented in this 
section.
"Fresh fruit is good for you, well anything 
fresh is good for you, I mean I would rather 
have, well I don't use many convenience foods 
and things, because I would rather have 
fresh or fresh that has been frozen".
(43: F: 40-; SC 1)
"(Which foods do you think of as being 
particularly healthy?)
Well, I think fresh vegetables, fruit and 
you know .... lean meat and you know food 
like that".
(20: F: 40-; SC 3)
Members of this group tended to belong to social classes 
1-3 and to have incomes in excess of £10000. They included 
women from all age groups and households with or without 
children.
Foods which have a high protein content were considered 
important by some home-makers. Whilst such foods were 
often those cited as 'healthy', only a few respondents 
related their importance to protein content. This point is 
illustrated by the following quotations:
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"I like to make sure my son has plenty of 
milk, something I don't drink, but he likes 
it and he's growing, well at least he's not 
growing, so I've given him a lot of milk, to 
see if it will trigger it off".
(44: F: 40+; SC2)
You think of proteins when you think of 
health, there should be fish, eggs and 
milk, cheese".
16: F: 40+; SC 4)
There was evidence that some respondents considered those 
foods which they ~ had previously associated with the 
incidence of obesity and CHD (sections 10.3.1.2 and
10.3.1.4) to be "bad" for health:
"Bad for health? Well I think a lot of suet 
puddings and dumplings and things like that, 
stodgy things, they're very nice, but to be 
truthful, they're nothing but flour and fat". 
(25: F: 40 + ; SC 3) - -____
In addition some, usually older respondents, apparently 
held strong beliefs about particular foods being "bad" for 
them, as they 'caused indigestion'. Lettuce and onions 
were described in this way. Others mentioned allergic 
responses to foods, causing these individuals to regard 
certain foods as bad for health:
"I don't think onions are very good for us are 
they really? They seem to make you very 
uncomfortable, very sort of windy things 
really aren't they?"
‘(5: F: 40+; SC 3
"Well I don't eat peanuts because they upset me". 
(20: F: 40-; SC 3)
Another small group of respondents (n = 2 : 5%) expressed 
the belief that a high fibre diet would be beneficial for 
health and contributed to a feeling of well being; the 
following quotation is typical of this group:
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"I'm very keen on the high fibre diet as well, 
so we've been on a high fibre diet, the whole 
family, for 6 or 7 months now.
(A sort of F-plan thing, or ....?)
Yes, yes, well we more or less stayed on the 
high fibre before the F-plan came out, but 
when the F-plan came out, then we went into 
it more thoroughly.
(Is this because you're particularly....?
What started it off originally?)
Health really. My daughter has a lot of 
trouble with her bowels and it seemed the 
most practical thing, rather than tablets 
and this sort 6 f thing, its a much better way 
to do it. And we do feel much healthier since 
we've been on it".
(13: F: 40-; SC 2)
Finally, 2 respondents expressed the belief that feeling 
well or healthy was determined to some extent by having 
consumed either sufficient energy or energy giving foods.
 In the first case a young respondent was discussing the
problem of malnutrition in developing countries. The 
second respondent was alluding to the perceived importance 
of feeling energetic in old age.
From these findings it is evident that 'Health is an 
important frame of reference for these respondents. They 
seem to construe health as avoidance of CHD or obesity and 
as a state of well-being. Most home-makers had described 
behaviours which they considered relevant in the context of 
maintaining health or preventing disease.
10.3.2.3 What sources do these home-makers cite for their 
awareness of health issues and any related 
knowledge?
The findings presented in the last section demonstrate that 
most respondents could express views on the topic of health 
in relation to food. The validity, in medical terms, of
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their beliefs and the apparent accuracy of their 
nutritional knowledge might be described as variable. 
However it is valuable to examine the respondents ideas 
about where they had gained their nutritional knowledge and 
any awareness of related health issues. During the 
interviews most respondents had been asked where they had 
obtained their information about the link between diet and 
health. Most had cited one or more of the following 
sources: television and radio; reading matter such as
newspapers, books, magazines or, in one case, journals 
(possibly medical journals). The family doctor had been a 
valued source of information for those with experience of 
CHD or similar illnesses. Finally it might be inferred 
from the descriptions of 'balanced diets' (above) that 
mothers, other family members or carers had also provided 
valued information about foods and diet. Only 1 respondent 
had cited formal education as a source for her knowledge 
and ideas. This suggests that these respondents were more 
aware of informal sources of nutrition or health education; 
and that GP's and older family members were also seen as a 
valuable source for such information.
10.3.2.4 Is the cost of foods important to these
respondents and how do they evaluate 'Price'?
It was possible to assess the importance of the cost of 
food by examining home-makers responses to the prompt 
'Price1; and by noting any comments that emerged at other 
stages in the interviews. The cost of food was apparently 
a significant concern for 34 (77%) of the respondents. 
These home-makers included most of those aged forty and 
over (n = 21 : 91%) but fewer of those aged less than forty 
(n = 13 : 62%). It is perhaps not surprising that the
majority (n = 21 : 91%) of those in the lower income groups 
(<£10000) and most of those in social classes 3-5 
(n = 17 : 94%) indicated that the cost of food was
important to them. By contrast a smaller proportion
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(n = 13 : 62%) of those in the higher income groups 
(£10000+) or social classes 1-2 (n = 17 : 65%) expressed 
this concern. Perceptions of the importance of price did 
not seem to vary according to household size or 
composition. The following quotations illustrate the 
common concern about the cost of food among home-makers 
from different social classes:
"I think its absolutely dreadful spending all 
this money on food ... I'd rather do a large 
shop, perhaps once a month or something like 
that, rather than lots of little shops. I seem 
to get more for my money".
(38: F: 40+; SC 1)
"Well I have so much to spend a week on food 
and I have to keep within that budget because 
if I go over that budget, thats my hard luck,
(laughs). So I know that I've only got a 
certain amount to spend on food, so we usually 
dont-very seldom, have very expensive cuts of 
meat. We dont very often have steak, steak is 
sort of .... if its a special occasion we'll 
have a nice bit of steak, or whatever, but 
normally for a weekly shop, normally, wont 
have very pricey cuts of meat. I'll try and 
have a roast at the weekend and ... but the 
price is a very important factor".
(4: F: 40-; SC 2)
"I buy all the meat in bulk and it is much 
cheaper".
(12: F: 40+; SC 3)
"Perhaps sometimes with bacon you can get it 
a little it cheaper, its the same with the 
cold meats. Some places do them a little 
cheaper than others .... or sometimes you 
just get the same stuff, its just gone a bit 
over the date, you can pick up a good 
bargain then".
(16: F: 40+; SC 4)
There were obviously variations in income levels and as a 
consequence, differing perceptions of prices. This led to 
differences in the type of foods which were described as 
'cheap', 'expensive', 'good value' or 'luxuries'. These 
differences tended to be organised among social classlines 
in so far as that was linked to income levels.
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The following quotations illustrate the use of the concept 
'expensive1 by members of different social classes;
"The fact that I work, I excuse myself for 
having a quick sprint round Marks and Spencers, 
being lured by all sorts of trimmed down 
lovely looking things that are expensive".
(48: F: 40+; SC 1)
"If we're paying for a meal, I feel obliged 
to eat it because I'm paying for it and 
that's when I'll eat more than I want .... 
when its 50 pence a mouthful".
(14: M + F: 40-; SC 1)
"(What do you think about price?)
Terrible, can't afford to .... em .... just 
generally expensive ....
(What foods do you think of as particularly 
expensive?)
Beef - I should think beef, lamb and pork, 
the most expensive I think, because you've 
got your fat on that you've got to cut off, 
also if you get it on the bone you've got the
bone, I know you have them on a chicken - but
chicken's mostly meat".
(10: F: 40-; SC 3)
"On a pension, you have to go for the cheapest 
you can find, I suppose, but I don't know, I 
pay quite a bit for my sausages and all my 
cereals, I mean they're dear. I don't worry 
about price all that much, you know, but I 
do shop around .... "
(42: F: 40+; SC 5) '
The use of the concept 'cheapness* is illustrated in the 
following extracts which are organised by social class:
"Liver .... its cheap, sausages are economical, 
mince is economical - we quite like that 
anyway .... it depends how many meals you can 
get out of a piece of meat .... we're aware 
that pork is cheaper .... and chicken .... 
chicken and pork .... a fillet steak would be 
a real treat, but we could never actually buy 
a fillet steak .... but we tend to buy an 
ordinary steak".
(14: M + F: 40-; SC 1)
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"I wouldn't dream of thinking I am going to 
buy such and such and I know its cheaper in 
Sainsburys, or comparing prices between shops,
I think my time is terribly valuable .... and 
I tend quite often to buy from a little shop 
round the corner, which I know is more 
expensive but its also much more convenient".
(9: F: 40-; SC 2)
"Well, you have got to consider the price .... 
but then again, you pay for what you get, I 
mean if say you go to the market and you get 
something cheap, you bring it home and its 
probably got bad bits in the fruit or whatever...." 
(20: F: 40-; SC 3)
"(Fine and what about price?)
Well, I notice it more now since I've stopped 
working, but then I couldn't bear to keep 
walking up and down the High Street, trying 
to find, you know, if mince is cheaper in one 
place. I tend to go to one butcher, because 
I think you will get known, but usually I 
only buy things that we really need, whereas 
when I was working, I wouldn't think about it, 
you know I would buy 3 or 4 different sorts 
of cheese and things like that, but I don't 
believe in buying very cheap foods, especially 
meat, because I don't think they are good
value in that way .......  but I buy cheaper
cuts of meat, you know, braising steak,,
stewing steak ...."
(45: F: 40-; SC 4)
"I don't think anything is that cheap really,
I .... I don't know, I .... I don't honestly 
think anything is a reasonable meal".
(8: F: 40+; SC 5)
'Value for money' seems to be expressed in the following 
quotations:
"Well I think we had better forget about that 
(price) I think ... (laughs) ... I think its 
terrifying, but since we eat so little, such 
small quantities, we just buy the best we 
fancy, we are fortunate to be able to afford 
it, so why shouldn't we?" .... "in the summer 
season, the salmon, raspberries and that 
sort of thing .... then again sometimes a roast". 
(41: F: 40+; SC 1)
The concept 'good value' was apparent in discussions with 
members of all social classes. However the foods which 
they described as such varied, as shown by the following 
extracts:
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"My mother in law always told me that it was 
better to supply a good inside, because it 
didn't matter so much about a good outside.
I think I still think that way too, if I 
could help it I wouldn't economise. Well I 
do economise, I don't have a lot of luxury 
foods".
(40: F: 40+; SC 1)
"(Which foods serve to achieve economy, which 
foods do you think are economical?)
Mince, because obviously with mince you can 
do lots of different sorts of things, so I 
find that .... stewing steak or braising 
steak is quite ... we have that quite a lot... 
pork I ... shoulder of pork, or pork chops 
we have quite 5 lot, and sausages I often 
have for the children, I'm not madly keen 
on sausages, Rod likes sausages. Fish - in 
the winter especially, I'll make a fish pie, 
not so much in the summer, fish we have once 
a week or something, er, and chicken we 
usually have once a week, chicken I think is 
jolly good value for money, also the children 
like chicken".
(4: F: 40-; SC 2)
"Well meat is good value because you can do 
such a lot with it and cereals, if they're 
on offer".
(16: F: -40+; SC 4)
"(So those are the main measures you take to 
achieve economy, are they?)
Yes, and I use vouchers now, we get quite a 
lot of vouchers through the door, but I only 
use the ones that are for the things that I 
would buy anyway, you know, I wouldn't buy a 
certain brand of coffee, just because I've 
got a voucher".
(45: F: 40-; SC 4)
The following extracts illustrate beliefs about luxuries:
"(Fine, and what about luxury items, what sort 
of things would be special?)
Well, we don't have steak at all, we don't 
bother with that. If its for something 
special I have something like spare ribs in 
barbecue sauce or something".
(43: F: 40-; SC 1)
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"(Right the next one is price, what sort of 
things would you think of?)
Well my husband is retired and so I have to 
think of price. One reason why we have a lot 
of chicken is because they're very reasonable, 
and pork as well, but lamb is now getting to 
be a luxury I think and so is beef ...."
"(Fine and what sort of items might you serve as 
luxury foods?)
Well, only once this year I have served smoked 
salmon, that was because somebody special was 
coming and very occasionally I have served 
shrimp cocktail".
(31: F: 40; SC 1)
"Well I suppose something like steak, or 
something like that, or if I see nice little 
pastries in 'The Boulangerie' window thats a 
treat .... or some of the luxury foods like, 
say, asparagus when its in season or when 
strawberries first come into season".
(4: F: 40-; SC 1)
"(What sort of things would you serve that 
might be luxury items?)
Oh, that would be something like steak".
(45: F: 40-; SC 4)
"chocolate biscuits - well if I'm going to 
do something like a special dish, I suppose 
thats a luxury, steak is definitely a 
luxury".
(8: F: 40+; SC 5)
"luxuries? oh a lovely cream cake ... those 
Black Forest Gateaux, things like that.
(42: F: 40+; SC 5)
How is price evaluated by these home-makers? Overall it 
seemed that in terms of diet 'price' was an important frame 
of reference to most (77%) respondents. It is useful to 
examine the ways in which different groups of respondents 
have evaluated the cost of food. As shown above their 
statements in this context included the following types:
(i) those which described perceptions of the cost of food 
and which seemed to be a function of real incomes and 
real prices; all respondents described certain foods 
as 'expensive' and others as 'cheap'; and
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(ii) those which described perceptions of the cost in terms 
of other criteria which held significance for these 
(77%) respondents: their use of the concepts 'value 
for money' and 'luxury foods' appeared to reflect 
respondents own priorities in relation to price; in 
this context considerations of price seemed to be 
closely linked to those of family preferences, 
convenience and the status of meals or eating 
occasions.
Variation in income levels seemed to lead to differences in 
the descriptions of the cost of similar foods by 
respondents from upper and lower social classes. Typically 
sausages, for example, have been described, above, by 
respondents 14 (SC 1) as "economical", whereas respondent 
42 (SC 5) considered them to be "dear". There were some 
similarities in the type of foods which were described as 
"expensive". Joints of meat - especially beef, steak and 
ready prepared convenience meals or foods were described in 
this way by members of all social classes. However it was 
noticeable that members of the lower social classes, on 
lower incomes, were less able than their more affluent 
counterparts, to think of examples of "cheap" foods. Some 
actually stated, as shown above (respondent 8), that they 
could not think of any foods which were cheap. The concept 
"value for money" or "economy" seemed to have significance 
for all respondents particularly in respect of routine 
family meals. Whilst foods might not be "cheap" some 
represented better value for money than others. As stated 
above, it seemed that a variety of background factors 
mediated the relative significance of the cost. Some 
respondents indicated that value for money was linked to 
acceptance of the food by members of the household. So 
family food preferences were clearly important in this 
respect, as shown in the following quotation and that from 
respondent 4, above:
"(And during the week when you have meat and 
veg, what type of meat do you like? And how 
do you like to cook the food?)
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In the oven, we have chops, mince .... if I 
spend a lot one day, I'll cut down the next 
day, then we'll have breast of lamb. My 
daughter and I love that, but my husband 
doesn't like the fat meat at all, so if we 
get lamb cutlets, we have to take all the 
fat off (for him)".,
(25: F: 40+; SC 3)
For some respondents, particularly those on higher incomes 
the taste of food and enjoyment seemed to outweigh concerns 
about its price. For these people "value for money" might 
be represented by eating small quantities of something 
enjoyable, as shown by the quotation from respondent 41 
above.
For some respondents (n = 6 : 14%) foods might only
represent "good value" if they were also convenient. In 
this context 'convenience' seemed to have several meanings. 
It was implied or stated by 3 respondents that saving their 
time was more important than saving a few pence. As a 
consequence they might shop locally for convenience and at 
higher * cost; use (more costly) time or labour-saving 
convenience foods; or fail to compare prices between 
outlets when shopping for food. Some quotations which 
illustrate these beliefs have been included above 
(respondents 9, 48 and 45). Convenience also seemed to
mean the ease with which children would consume food. Some
mothers apparently believed that home-made meals prepared
from fresh ingredients were nutritionally desirable for 
their families, whilst convenience foods were perceived as 
'improper' or even; 'unpleasant'. Nevertheless these women 
reported that they; served convenience foods such as fish 
fingers, beefburgers and sausages to their children in the 
belief that their acceptability was guaranteed. It was 
apparently more important to these mainly younger and 
affluent mothers that their children ate something, albeit 
'improper', rather than refusing or lingering over 'proper' 
meals:
"(What do you like about convenience foods?)
Well the fact that they are quick and easy 
to prepare, if I'm in a hurry or if I'm 
busy and haven't got time to prepare something
proper then I'll get out the fish fingers and
the frozen peas or whatever ....
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(So its time?)
It's time really,and also those sort of 
things the kids like, fish fingers and baked 
beans and all those sort of things.
(It is common, why do you think children do 
like fish fingers? and beefburgers and things 
like that?)
To be quite honest I don't know, but they all 
do, because I went through a stage of - if 
the kids had friends I would try cooking 
something, I'd make a casserole or cook a 
chicken or something like that and I got so 
fed up with them all turning up their noses 
at them that I thought 'oh blow it, I'm not 
going to go to all that trouble if they're 
not going to eat it'. They can have sausages 
or fish fingers or beefburgers - things that 
I know they'11 “eat. And maybe a lot of people 
have done that, that they're so used to eating 
them that, you know, they'll eat it, they 
just eat it. I don't know whether they like 
the convenience of them too? ...." "I would 
hate to live on convenience foods all the time 
because I always feel that they're not quite 
as nutritious as the fresh foods are, but for 
once a week, I'll give the children a 
convenience food".
(4: F: 40-; SC 2)
"When I put a meal down on the table I like 
to think that what they are going to eat is 
going to be good for them. The thought of 
junk food horrifies me it really does, I 
keep something in the freezer, hamburgers 
or something, as I say, for when other 
children come round, but I hate cooking it". 
(36: F: 40-; SC 2)
By contrast some older and relatively affluent mothers 
expressed a belief that the purchase of convenience foods 
for families was not 'value for money'. It tended to be 
described by this group as wasteful and misguided as 
illistrated by the following quotation:
"The amount of money people who haven't got 
much money waste at the supermarkets. I was 
looking .... - behind people and there'll be 
someone there with the children and they'll 
bring out all these ready made things, which 
I'm sure are perfectly alright, but you could 
buy the ingredients and make them, for a 
fraction of the cost, I'm not into convenience 
foods at all, no, no way ...."  (continued)
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.....  "When my children were young I went for
economical things like breast of lamb and neck 
of lamb to make stews and things which were 
good and nutritious, people I've seen in these 
supermarkets don't buy anything like that.
They come out with steaks, which I know are 
expensive, and where they buy them are very 
expensive. So from the economy point the 
convenience foods are a dead loss".
(15: F: 40+; SC 3)
Other home-makers felt that "value for money" was 
represented in "doing a large shop" at a 'cheaper' 
supermarket, rather than undertaking several shorter trips 
to 'relatively expensive' local shops (respondent 38 
above). Others described their use of money-off vouchers 
in this category (respondent 45 above).
Typically it was apparently important for routine family 
meals to be "value for money", whereas the occasional 
dinner party or meal for guests might - except in a very 
few cases - be characteristically more elaborate.
There seemed to be a consensus about the type of foods 
which were described as luxuries. Steak was frequently 
mentioned in this category, as were creamy cakes or 
desserts. There was a tendency for the foods in this 
category to be relatively expensive in real terms and, with 
the exception of seasonal fruit and vegetables, to contain 
relatively high levels of fat. From the discussions it was 
apparent that these foods we re normally infrequently 
consumed - perhaps at the weekend, as a treat, when 
entertaining friends or relatives or when celebrating.: The 
type of foods in the 'luxury' category were in this way 
associated with high status eating occasions or meals. So 
it seemed that some high cost and high fat foods 
represented 'luxury' and 'status' for these respondents, 
whose ideas are illustrated by the following quotations:
"Obviously for something like a family get 
together I do something special".
(38: F: 40+; SC 1)
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"I don't make it a big meal, starter then 
something special like a veal casserole or 
trout maybe, you do it a little bit special 
don't you when you've got somebody in? I 
always have a dessert if I've got somebody in". 
(40: F: 40; SC 1)
"I use 'Outline', I only use butter if I've 
got company, I don't like putting 'Outline' 
on the table if you've got company, otherwise 
I just use 'Outline'".
(42: F: 40+; SC 5)
"If its a celebration we go out and have, 
whatever, the best you can get .... summer 
season the salmon, raspberries that sort of 
thing, then again sometimes a roast. If 
we go out for S  meal we might well have those 
chips, we so seldom have them".
(41: F: 40+; SC 1)
"Visitors? ah, into the cream pots. I 
certainly tend to make meals that are a bit 
more interesting then".
(33: F: 40+; SC 2)
Is there any relation between respondents perceptions of 
the price of foods and their fat content? As discussed in 
Chapter 2, there is not a clear relationship between the 
fat content of respective foods and their prices in real 
terms. Similarly it is difficult to generalise about the 
relationship between home-makers perceptions of the price 
and fat content of particular foods. However, it was 
apparent as illustrated by some of the above quotations, 
that cheaper cuts of meat and some convenience meat 
products or fried foods were perceived to be (and may be, 
in real terms) fattier than more expensive meat, such as 
steak or beef (below). There seemed to be a feeling among 
some respondents C. that fattier cheaper cuts of meat were 
unpleasant. This was apparently the reason why some 
respondents chose to avoid cheaper meat:
"Oh yes, that (beef) would be a luxury, perhaps 
once a month Yes I suppose I would put that in 
the luxury class. Because, I don't like buying 
cheap meat, I'd rather have something else 
than a cheap cut".
(39: F: 40-; SC 1)
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"Oh yes some of the hams are (cheaper) aren't 
they? I think the cheaper cuts of meat tend 
to have a bit more fat in them, certainly 
things like breast of lamb and belly of pork 
and things of that sort, those sort of cuts 
are cheaper but then they've got more fat in 
it,
(Do you use ....?)
I don't use that a lot because you see we don't 
really want the fat. But they .... I don't 
know I don't think you save a lot, unless you 
like fat, you waste it really cutting it 
off ...."
(2: F: 40+; SC 1)
Conversely, as indicated above, higher status 'luxury' or 
'treat' foods might also have contained significant 
quantities of fat and be regarded as favourites.
It is difficult to draw conclusions about the relation 
between perceptions of- the price of foods and their fat 
content from this evidence. However it seems that overall, 
respondents differentiated between foods with a high fat 
content on the basis of 'price', 'status' and 'preference' 
in the ‘following way:
(i) cheaper high fat foods might be regarded as 
economical, everyday family foods, sometimes 
convenient and sometimes unpleasant.
(ii) the more expensive high fat foods might be regarded 
as costly favourites or as foods for special 
occasions.
Another trend emerged from these analyses as follows: 
those on higher incomes, in the higher social classes, were 
apparently better able to afford to choose which foods they 
would like to consume. In comparison with those in lower 
social classes and income groups, (above), these more 
affluent respondents seemed to eat a greater variety of 
foods - particularly fruit, vegetables, fish and cuts of 
meat. Such an observation is not new and was discussed in 
Chapter 4 [Hornsby-Smith 1985].
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10.3.2.5 Were individual food preferences important to 
these home-makers? Did such tastes influence 
the choice of food for the household?
It was possible to assess the importance of individual 
food preferences by examining home-makers responses to the 
prompts "Food/Diet", "Entertaining" and "Responsibility"; 
and by noting comments that emerged at other points in the 
interviews.
The tastes of members of the household or guests seemed to 
be important to 30 (68%) of the respondents. This group
included most of the older home-makers (n = 18 : 78%) and 
just over half of those aged less than 40 years (n = 12 : 
57%). The members of social classes 1 and 2 (n = 22 : 85%) 
and the higher (£10000+) income groups (n = 18 : 86%) also 
tended to express this concern. In contrast only half of 
those in social classes 3-5 and slightly more than half (n 
= 13 : 57%) of those in the lower (<£10000) income groups
seemed' to consider preference to be important in this 
context. In terms of household composition, taste factors 
were slightly more frequently mentioned by those 
home-makers whose households did not include children (n = 
17 : 74%) than those whose households included them (n = 13 
: 62%) .
Did individual tastes influence food choice? During the 
interviews respondents were asked to describe the type of 
foods normally served to members of the household on 
different occasions. They were also asked to describe the 
type of foods typically served to guests and to outline 
their ideas about the most important considerations when 
serving guests. One of the principal aims in asking these 
questions was to explore beliefs about foods which they 
reported serving and eating. The reliability of such 
dietary recall is dependent upon the accuracy of the 
respondents memory. It is therefore inadvisable to accept 
such descriptions as an absolute reflection of the food 
consumption of the household. However the reports do 
permit exploration of respondents' beliefs about foods 
mentioned. The descriptions revealed that choice of food
- 299 ~
food preferences. Choice of food for the family was also, 
as shown above, apparently influenced by concerns about 
'health* and 'price*. The preferences of children and 
partners (husbands) seemed to dominate food choices in a 
way similar to that described by Tuck [1984] and Kerr and 
Charles [1986] and which have been discussed in Chapter 4. 
That is, the home-makers, who were mainly women, seemed to 
defer to the food preferences of these other members of the 
household when choosing foods. Some examples of this were 
discussed in relation to convenience foods in the last 
section. Similarly some of the quotations that have been 
presented have included references to the food preferences 
of husbands and other family members. Other quotations 
which illustrate this point are now presented:
"Yes, yes at the weekends very often we have a 
starter, melon or something like that, and we 
have chops and braising steak. He likes fish, 
so we have that 2 or 3 times a week and 
weekends we usually have a joint on a Sunday, 
but he likes different things, I quite often 
do liver in orange sauce which is nice, with 
rice, so it with mushrooms and grilled bacon, 
onions and its really tasty. What else do I 
do? Oh, rabbit in cream, which I might do at 
the weekends, with rice and salad, very 
occasionally steak, if there's a special offer 
in the town, then I'll buy it, that's not 
very often ...."
"Well, I think its better not to have too much 
fat, though he likes fried egg, he won't eat 
poached egg, so he has that fried, but I won't 
fry anything else. But from a health point of 
view, I don't think its good to have too many 
fatty things".
(45: F: 40-; SC 4)
"Well we like plain food, we don't like really 
fancy stuff, like me daughters and that, they 
like steak, (laugh) and they like chicken and 
one likes lamb and beef, they're not very keen 
on pork, because there's not much flavour to 
that, but they don't like chops - they're not 
very keen on chops, no, and sausages they 
don't go on, or pies, only like steak and 
that, they like, and chicken, and beef.
(And you and your husband, what sort of - have 
you got any particular foods you enjoy?)
Well we eat any sort of food, we're not fancy 
eaters we just like plain good home cooking, 
he likes, like, steak and kidney puddings and 
all that, pies and that, and then rasher
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pudding - he's fond of that - and he likes 
stews, but not really keen on (fancy) foreign 
foods, my daughter went to, abroad this year 
and she didn't like the food at all".
(16: F: 40+? SC 4)
"Well, we eat a mixture, because some people 
are vegetarian and some people aren't, so we 
eat .... quite a few cheese dishes I suppose 
and I make things like nut roast and that 
sort of thing, to fit in with the vegetarian, 
and we eat .... when we eat meat, I suppose 
we eat really awful stuff, like mince and 
sausages, basically because we don't, I don't 
buy joints unless I buy chicken, because I 
don't .... that's about the only thing we buy 
in that range".
(47: F: 40+? SC ])
There were also some respondents who were quite prepared to 
express their own preferences and these clearly influenced 
their food choice:
"I love fat. Breast of lamb I could eat it 
until the cows come ..home, but the way I do it, 
its all crisp and lovely and I would have it 
two or three times a week and fat is not good 
for you. I can cut pieces of fat off any meat 
and just pop them into my mouth".
(25: F: 40+? SC 3)
"Yes, I have chicken sometimes, I cook a 
chicken.
(In a casserole or, sort of separate, roasted?) 
Roasted and I like fish. I have fish once every 
week, but that's fattening for me because I 
always have white sauce with it, but that's only 
once a week, so ...."
(42: F: 40+; SC 5)
When asked about the most important considerations when 
entertaining friends most of the respondents who had cited 
taste factors as important indicated that it was important 
for guests to enjoy the meal? to serve something 
interesting and possibly different; that the meal contained 
a variety of foods and was, in this sense, 'balanced'. 
However the overriding concern seemed to be that the 
recipients should enjoy the food. This is demonstrated by 
the following quotations:
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"I think the most important thing is that they 
enjoy it".
(25: F: 40+; SC 3)
"Important to try and do something that you know 
they will enjoy".
(45: F: 40-; SC 4)
"If we have friends round, I tend to make sure 
that there are at least 6 of us, because I 
feel that then its been worthwhile, spending 
the whole day, or at least the afternoon 
preparing meals. My favourite one is with the 
tuna, beans and things, quite a refreshing 
starter, not too filling and hopefully with a 
little bit left over for Sunday. Its with 
frozen french beans. This one has just got 
french beans in it, cucumber, tuna, tomatoes, 
herbs and french dressing. Then I tend to do 
casseroles, I suppose, for the main course, 
barbecued leg of lamb is one thing I prepare 
from one book which is quite tasty, its 
expensive, though. Then there's chops, done 
in a casserole, with mushrooms, onions, 
mushroom sauce, which is quite tasty.
(And would you have sweets, desserts?)
Something with cream, generally. Fruit salads 
in the summer and shortcake I've been trying 
to make recently, put some fruit on top of 
it, cream with it. Not particularly 
ambitious with the sponges, fruit, things 
like that".
(33: F: 40+; SC 2)
"If our relations come and stay, they've got 
much simpler tastes than my husband and I 
have, so if I were to put something on the 
table that they were not, for example, used 
to eating, it might embarass them. And I know 
when my father comes, he definitely wants meat 
and 2 veg. and I know my mother wants anything 
which is exciting and new. If its a question 
of he's gonna starve while he's here, well I 
cant have that, so I cater for his taste".
(13: F: 40-;' SC 2)
As shown in the last section, the type of foods that 
respondents reported serving to guests would tend to be 
relatively expensive, high status foods which might have a 
relatively high fat content. The choice of such foods was 
apparently less likely than family meals to be influenced 
by health concerns:
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"I would never sacrifice gastronomy for 
nutritional value, it wouldn't be worth it 
as far as I am concerned",
(17: F: 40-; SC 1)
It emerged that for most respondents 'taste' and 
'preference' could over-ride nutritional or health 
considerations when entertaining guests. This has been 
partly demonstrated in the quotations above. Respondents 
did not in general consider the health value of meals for 
guests, but the balanced composition of such meals was a 
priority for some:
"I'm not thinking of it as nutrition as such,
I'm thinking of it more as being a balanced .... 
meal. If you're not going to have a totally 
stodgy sort of meal, if you want to have 
something lighter then its going to be 
something more fruity or with more 
vegetables in".
(4: F: 40-; SC 2) ...
Overall it seemed that the tastes of members of the 
household were important determinants of the choice of food 
by at least two thirds of the respondents. The tastes of 
partners and children were considered by most of these 
respondents, a small proportion of whom also referred to 
the influence of their own preferences. In general it 
seemed that the food dislikes of younger members of the 
household were influential in choice of food for them. 
Whereas the food preferences, in a positive sense, of the 
older members of the household were influential. The 
'taste' factors appeared to be one of a range1of determi­
nants in food choice. There was some evidence that for 
family or routine household meals, whilst tastes were 
considered, price might be a more important concern. By 
contrast for special meals or when entertaining guests, the 
food was chosen on the basis of taste, preferences of 
guests. In this context it might be important that the 
food was relatively expensive in order to confer 
appropriate status on the meal.
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10-4 Concluding Remarks
The fifty in-depth interviews had yielded a vast amount of 
information about motivation in food choice. It was 
decided (section 10.0) to structure the analysis of this 
wealth of material in terms of the following issues:
1. Do home-makers show any awareness that a reduction in 
fat consumption could be beneficial to health?
2. What frames of reference do home-makers use when 
making food choices? Is 'Health' one of these?
From the answers to these questions it has been possible 
to gain a clearer understanding of home-makers beliefs 
about their food selection and food habits? and how these 
beliefs are related to any awareness of the desirability 
of limiting or reducing fat consumption. This is 
represented in the descriptive model presented in Figure 
10 .2 .
It has been shown that a large proportion (84%) of the 
respondents were apparently aware that a reduction in fat 
consumption could be beneficial to health. In this 
context over half of the respondents associated this 
recommendation, to reduce fat intake, with avoidance of 
coronary heart disease. Members of this group recognised 
the link between fat consumption and blood cholesterol 
leveis; the need to limit - saturated fat or cholesterol 
consumption to avoid heart disease, and the need to avoid 
obesity in this context.
The foods which respondents described as fatty tended to 
be those containing significant amounts of visible fat. 
Grease was found to mean excess visible fat. A relatively 
small group of respondents seemed aware of the invisible 
fat content of foods such as cakes, pastries and 
chocolate. This appeared to stem from practical
experience. Only 27% reported having changed their diet 
or behaviour consequent upon awareness of the advice to
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limit fat intake. This suggested the greater significance 
of determinants of food choice other than health concerns.
Exploration of the frames of reference revealed that 
'health' was a significant frame of reference for most 
(95%) of these respondents. All of whom expressed some 
health concerns in relation to food. The meaning of 
health was found to include the avoidance of obesity, 
avoiding CHD and keeping well. Respondents described 
various behaviours which they would adopt in order to 
achieve or maintain health. The behaviour most frequently 
mentioned was consuming a balanced diet ( 1 1 % ) ,  this was 
followed by eating fruit and vegetables (41%), fresh food 
(30%), vitamins and minerals (20%) and protein (2%). 
Digestibility of foods and having enough energy was found 
to be important to a few older respondents. As stated in 
Chapter 4, Calnan [1986] discovered that irrespective of 
social class people operated with a variety of concepts of 
health‘which were not connected in a straightforward way. 
He also differentiated between the idea of 'illness 
prevention' and 'health maintenance'. The findings 
reported here suggest that these respondents were also 
operating with various definitions of health and that in 
common with the findings of Calnan, they can be 
categorised as 'illness prevention' and 'health 
maintenance'. However the present research has revealed 
that home-makers considered two types of 'illness' in this 
respect: obesity and CHD. The preoccupation with obesity 
has been previously reported [BNF^ 1985] and was discussed 
in Chapter 4. Their awareness of CHD seemed either to 
reflect a high level of general knowledge or personal 
experience of CHD via family members.
Respondents mentioned four other types of concern or 
frames of reference - these were 'price', 'preference1, 
'status' and 'convenience'. As discussed above, in 
section 10.3.2.4, the cost of foods was important to the 
majority (77%) of the respondents. This group tended to 
contain slightly more older respondents and those from 
lower income groups. Clear ideas were expressed about the
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concepts 'expensive', 'cheap', 'good value' and 'luxury' 
and the foods in each category. No direct relationship 
was observed between the price of foods and their fat 
content.
The frames of reference 'convenience' and 'status' 
appeared to be closely linked to the 'price1 frame of 
reference. Convenience foods might be perceived as 
expensive and a waste of money, or alternatively, as good 
value due to their guaranteed acceptability among young 
children. In terms of the link between status and price, 
the cheaper foods might be thought to have low status and 
the expensive ones perceived to have higher status. 
Preferences of members of the household were important and 
appeared to influence food choice in ways similar to those 
described by Tuck [1984] and Kerr and Charles [1986]. 
That is, the female home-makers might deny their own food 
preferences in favour of their husband's or those of 
children. The power and status of household members 
appeared to be reflected in the readiness with which their 
preferences were honoured; this finding was also reported 
by Kerr and Charles [1986]. Status concerns might also 
influence the choice of food for guests. On special 
occasions, when entertaining guests or celebrating the 
foods served were those considered to be enjoyable, 
pleasurable and high status. There was a strong 
indication that for most of these consumers, health 
concerns were less important when the enjoyment of the 
food was deemed important. The foods associated with the 
high status meal occasions were often those containing 
high levels of fat.
Taste or preference was one of a range of concerns weighed 
by the home-maker in choosing foods for the family.
Overall the findings suggest that a range of concerns 
influence food choice on any one occasion. The female 
home-maker appears to weigh their importance for a given 
situation in the light of her beliefs about food and food 
behaviour. On some occasions it seemed that several
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frames of reference were important, whereas on others food 
choice might be influenced by only one frame of reference.
Figure 10.1 has been drawn to represent these findings and 
the relation between or among the specified variables.
What are the implications for the next stage of the 
research?
The results suggest that a questionnaire-based survey 
should provide further information to clarify the 
following issues and areas:
a. Consumers' awareness of the fat content of foods and
whether this was related to the visibility of fat in
foods.
b. Consumers' knowledge of the fat content of foods.
c. Consumers' knowledge of the dietary advice in respect 
of fat.
d. The relation between consumers' beliefs about the fat 
content of foods and their food choice.
e. The relation between the concepts or frames of
reference which consumers use when evaluating foods.
— 3o6a—
CHAPTER 11s ELICITING MOTIVES IN HIGH FAT FOOD CHOICE: 
QUESTIONNAIRE SURVEY
11.0 Introduction
The object of this stage of the research was further 
exploration of the issues found to be important during the 
in-depth interviews. These were:-
1. Consumers' awareness of the fat content of foods and
whether this was related to the visibility of fat in
foods.
2. Consumers' knowledge of the fat content of foods.
3. Consumers' knowledge of the dietary advice in respect
of fat [COMA 1984].
4. The relation between consumers' beliefs about the fat
content of foods and their food choice.
5. The relation between the 'Health' frame of reference
and the other frames of reference, which consumers use
when evaluating foods.
As discussed in Chapter 4, the recommendations in the COMA 
Report [1984] in terms of dietary fat, are based on a 
traditional approach in health education. This specifies 
(nutritional) knowledge as the most important variable in 
predicting behavioural change. Such an approach implies 
the following description of the consumers decision-making 
process:
Figure 11.0 Simple Model of Food Choice in Relation to Fat
Nutritional health . Awareness of ✓ . (Low fat)
education dietary guidelines F o o d
choice
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This simple causative model is based on the traditional 
medical model or the empirical rational model and is 
considered to be over simplified, naive or unworkable 
[Oust 1979, Bateman 1983, Tuck 1984]. Empirical rational 
models of behavioural change (Chapter 4) fail to specify 
all of the explanatory variables. A more workable model of 
behavioural change might incorporate elements of an 
empirical-rational model plus other elements which are 
found to explain food choice. The results reported in the 
previous 2 chapters suggest that the following, more 
detailed, description of food choice originally presented 
as Figure 10.2 is more realistic.
This shows that food choice may be determined by a variety 
of factors. Nutritional knowledge is only partly
influential. Whilst health concerns which are defined in a 
variety of ways seem to be influential, other factors such 
as 'price', 'preference', 'status' and 'convenience' are 
also weighed by the home-maker in choosing food. The 
majority of home-makers were found to be aware of the 
advice to limit or reduce fat consumption but this was not 
necessarily a key influence in food choice. Respondents 
had appeared to be reasonably aware of fat in food - 
particularly visible fat on meat or as dairy products or 
cooking fats. The various elements or frames of reference 
seemed to have either single or joint significance 
depending upon the nature of the eating occasion. 
Demographic factors such as age, income, household 
composition appeared to have ..variable influence.
Each of the issues listed above, was further investigated 
via a questionnaire survey. The aim of which was further 
exploration of the relative significance of the elements 
specified in the explanatory model in Figure 11.1; and a 
general endorsement or any modification of the structure of 
this description.
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11.1 The Questionnaire Survey s Objects and Methods
A questionnaire survey was administered, during the summer 
of 1984, in all wards of the Borough of Guildford (Figure 
10.0). The object, as stated above, was further
exploration of the findings from the in-depth interviews 
(Chapter 10). The target sample size was n = 100. A
structured questionnaire was used to investigate the issues 
which are listed in section 11.0, above.
The respondents were selected in the same way as before,
(section 10.1), on a quota sampling frame using the
rateable value of the property occupied by the household as 
a socio-economic indicator. Properties on the Rating list 
for all wards in the Borough of Guildford (Figure 10.0), 
were categorised according to rateable value. Addresses 
were sampled, with replacement, from each of three 
categories, at regular sampling intervals. A response rate 
of 70% was anticipated and this was built into the sampling 
procedure. The survey interviews were conducted during the 
morning, afternoon and evening on all days of the week 
except Sunday. If there was no response at a particular 
address, the interviewer called back on 2 separate 
occasions, at different times of day and on different days 
of the week. Only after a third unsuccessful attempt to 
make contact with the household at an address, was the 
address abandoned.
\
The interviews were conducted by 3 interviewers: the author 
and 2 colleagues, who both had experience of this type of 
interviewing. Half of the interviews were conducted by the 
author and the other interviewers each completed 
one-quarter of the total number. The use of additional 
interviewers was justified by the time-consuming and 
essentially repetitive nature of the exercise. A pilot 
sample of 10 respondents was selected using the established 
sampling frame. Interviews were conducted to test the 
questionnaire and to standardise the interview procedures.
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Small adjustments were then made to some of the phrasing on 
the questionnaire. The questionnaire presented in Appendix 
21 is that which was used in the main survey.
Each interviewer then surveyed respondents from each of the 
three categories, according to rateable value. This was to 
eliminate any interviewer bias in terms of socio-economic 
variables.
11.1.1 The Questionnaire
The structured questionnaire, (Appendix 21), which was 
developed, explored each of the areas identified during the 
qualitative phase. It comprised the .following sections:
a) Awareness and knowledge of the fat content of foods 
were explored by three- initial questions.
In this context awareness means consciousness of the 
presence of fat in food. Knowledge means information, 
such that a person may possess information about the 
fat content of foods. Awareness is thought to be more 
subjective than knowledge and to be linked to 
perception in terms of the visibility of fat in food. 
Knowledge is thought to be the result of formal or 
informal education and practical experience of food 
preparation.
Two questions explored consumers' awareness of the fat 
content of foods. Respondents were asked to identify 
foods on a list which they would describe as (1) fatty 
or (2) greasy. The 37 foods which were listed had been 
selected from a variety of nutritional food groups; and 
could be described as either:
1. having a high visible fat content or as
2. having a high invisible fat content or
- 311 -
3. being ones about which consumers had shown
misconceptions during the in-depth interviews. 
Such as, for example, margarine that is high in 
polyunsaturates, or vegetable oil, both of which 
were frequently thought to be either "less 
fattening" or "better for you" because they 
contained "less animal fat".
4. and a number of 'controls' were also included, 
these had low fat content, e.g. apples, carrots.
To investigate consumers' knowledge of the fat content 
of foods, respondents were asked to indicate how much 
fat they thought was contained in each food on the 
list in (a) above.
b) Questions exploring food choice. Consumers were asked 
to' indicate which of the listed foods, in (a), they 
did not eat or did not like.
c) Another question explored the association which 
respondents perceived among certain foods and 
attributes. The list of foods was an abridged version 
of that used in a), b) and c). The attributes chosen 
for this question were ones which had been frequently 
used by respondents, in the in-depth interviews, to 
describe foods with high fat content. In some cases 
words with opposite meaning were included, for 
example, cheap/expensive.
d) Questions exploring consumers' knowledge of the 
dietary advice in respect of fat [COMA 1984]. 
Respondents were asked whether they had heard about 
this advice; what was the nature of this advice; and 
what was their source for this information.
e) Questions exploring recent changes in cooking habits.
Consumers were asked whether their cooking habits had
changed and to state the nature of any changes.
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f) A classification section. This included questions 
about age, sex, total household income, household 
size, occupation of the head of household, level at 
which any formal nutrition education ceased and 
dieting. The rateable value of the property occupied 
by the household and the interviewers' assessment of 
the ethnic origin and physical size of the respondent 
were also recorded.
The completed questionnaires were post-coded and the data 
was computerised and analysed. The SPSS program [Nie 1975] 
was used for the majority of these analyses. The data 
generated by the questions in (d) above were analysed with 
a multi-dimensional scaling technique [Carroll and Chang, 
1968, Coxon 1982], and by factor analysis [McQuitty 1961].
11.2 Results; Characteristics of the Respondents
The total sample size was 103 respondents, the majority of 
whom were British females (97%). The sample included 
almost equal numbers of younger and older respondents, as 
49.5% were aged less than 40 years and 50.5% were aged 40 
years or older. Total household income and social class, 
based on the occupation of the head of household, were the 
measures' used to give a clear indication of the socio­
economic status of a household. Consequently these are 
presented here. Table 11.0 shows the sample distribution 
according to total disposable household income. Table 11.1 
presents the social class distribution of the responding 
households. Both tables contain figures for the national 
and SE regional distribution of each variable. Whilst it 
might seem slightly unorthodox to compare the distribution 
of the Guildford home-makers with a sample from the Family 
Expenditure Survey (FES), it was found that the FES sample 
was representative of the general population [Social Trends 
1986]. The FES data was useful and hence used, because it 
presented regional breakdowns of the sample by demographic 
variables.
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Consequently it was possible using these data reliably to 
compare a sample from Guildford, with large national and SE 
regional samples.
Table 11.0 Percentage Distribution of Total Disposable 
Income for Three Grouos
Annual 
Disposable 
I ncome
Survey 
Samp 1 e
%
Nat i ona1 
Samp 1 e* 
%
Sample From ** 
SE Eng 1 and
%
1. 0-5000 29. 1 31.9 22.6
2. 6-10000 41.7 36.3 37. 1
3. 11-15000 8.7 21.1 26.7
4. 16-20000 6.8 ____.7. 2 6. 1
5. 21-25000 4.9
3.5 7.6
6. 25000 < 5.8
Non response 2.9
100 100 100
n= 103 n = 708 1 n=1203
Office of Population Census and Surveys:
* Source: Family Expenditure Survey (FES) 1984, Table 28. 
** Source: FES 1984, Table 28, Sample comprises households 
in SE England excluding London.
It can be seen that the sample was biased towards the 
higher socio-economic groups, relative to both the national 
and regional averages. However the sample was
representative of a cross section of households in the 
Borough of Guildford. The rateable value of the property 
occupied by a household was found to be correlated with the 
income level of that household. The Pearson correlation
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coefficient- was calculated to determine the relation 
between these two variables. This was found to be = 0.37 
and was significant at the 0.001 level. Thus the rateable 
value of the property occupied by a household was a 
reasonably accurate predictor of its socio-economic status.
Table 11.1 Social Class Distribution of Responding 
Households
Soc i a 1 
class*
Survey 
Samp 1 e 
(%)
Nat i ona1 
Sample # 
(%)
Sample from 
SE England ## 
(%)
1 16.5 9.5 11.9
2 23.3 13.2 16.8
3 26.2 29.7 29. 1
4 9.7 9.5 10.2
5 24. 3 41.31 32.0
100 100 100
n= 103 n = 708 1 n=1203
Sources:
* According to OPCS classification of occupations. Retired 
and unoccupied respondents have been classified as SC 5.
# FES 1984, Table 27.
## FES 1984, Table 27, sample comprises households in SE 
England, excluding London.
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The sample profile for distribution by household size is 
shown in Table 11.2. Once again it can be seen that there 
are slight variations with the national and regional 
averages for distribution of this variable.
Table 11.2 Percentage Distribution of Households by 
Household Size for Three Groups
Households 
Cons i s t i ng of:
Survey 
Samp 1 e 
(%)
Nat i ona1 
Sample # 
(%)
S amp 1e f r om 
SE Eng 1 and ## 
(%)
1 person 17.5 23.0 19.3
2 persons 17.5 32.4 32.3
3 persons 28.2 16.5 16.9
4 persons 24. 3 18.3 21.2
5 persons or over 10.7 9.8 10.3
Non Response 1.9
100 100 100
n= 103 n = 708 1 n= 1203
# Source: FES 1984, Table 27.
## Source: FES 1984, Table 27, sample comprises households 
in SE England, excluding London. 5
Only 34% of respondents claimed to have received any formal 
nutrition education. The majaority (17.5%) reported that
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this ceased at a basic level. Some had studied the subject, 
or aspects of it, to '0' level (5.8%), 'A1 level (5.8%),
and to diploma (2.9%) or degree level (1.9%).
Almost one quarter of respondents (22.3%) claimed to be 
dieting at the time of these interviews. This figure seems 
to be high and perhaps reflects the previously identified 
pre-occupation with weight and slimming, (section 
10.3.2.2). According to the interviewers' assessment of 
the size of the respondents, 27.2% were 'obese1 whilst 9.7% 
were 'thin'. The remaining proportion were considered to 
be about the right weight for their height. Once again 
this sample did not contain any respondents from minority 
racial or ethnic groups, so the sample can be considered to 
be culturally homogeneous.
Consumers were asked which foods they disliked, or did not 
use, (Q4 and Q5 on the questionnaire). The results 
demonstrated that the range of dislikes did not seem to be 
systematically related to the fat content of the listed 
foods.
11.3 Results: The Level of Awareness and Knowledge of the 
Fat Content of Foods
The general level of awareness of the fat content of foods 
was measured by the following:
1) Consumers use of the adjectives 'fatty' and 'greasy' 
in describing listed foods (Q1 and Q2), and
2) the correctness of consumers' judgements of the fat 
content of listed foods (Q3).
Any relation between classificatory variables and this 
general level of awareness was also examined.
These results are presented in tabular form and are largely
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self-explanatory. Unless otherwise mentioned there were no 
statistically significant effects.
As stated above, a standard list of foods was used in many 
of the questions and this has been used as a framework in 
the presentation of these results, as follows. The list of 
foods has been subdivided into groups according to fat 
content. This is to facilitate the presentation and 
discussion of the results; and it corresponds with the 
categorisation of the foods in Q3 below. These categories 
comprise the following:
A. "All" or "mostly" fat: foods with 80-100% fat content.
B. Foods which are approximately "half" fat: foods with 
30-80% fat content.
C. Foods which are "some but not half" fat: foods with 
between 7-29% fat content.
D. Foods containing "hardly any" fat: foods with between
0.5 and 6% fat content.
E. Foods containing "no fat".
These categories contain uneven numbers of food items. The 
ease with which the listed foods would distribute among 
these categories had not been a priority at the time of 
compilation of this list. As stated in section 11.1, the 
selection criteria were that foods came from a variety of 
nutritional food groups; that a proportion contained 
visible fat (n=13); whilst another group contained 
invisible fat (n=14) and other foods which contained little 
or no fat were included as controls (n=9). Hence it was 
not anticipated that they should be evenly distributed 
among the categories which have been listed above, and 
which are used as a framework throughout these results.
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11.3.1 Use of the Adjectives 'Fatty' and 'Greasy' in 
Describing foods.
Table 11.3:
Ql. WOULD YOU CALL .ANY OF THE FOODS ON THIS LIST "FATTY”?
1
List of foods Percentage frequency of 
description "fatty" (%)
Fat content* 
g per lOOg
A. Foods which are "all" o • "mostly" fat:
1 . Lard 99 99.0
2. Vege t a b 1e o i 1 “ 60 99.0
3. Bu 11 e r 98 82
4. Ma r g a r i n e 82 81
5 . P o 1yunsa turated 48 81
margar i ne
B. Foods which are approxit lately "hal f " fat:
6. Double c r e am 94 48
7. Sausage roll 96 40
8. Pork pie 93 40
9. Fried bacon 99 38
10 . Gr i11ed bacon 52 38
1 1. Cheddar cheese 80 33
12 . Milk Chocolate 87 30
C. Foods which are "some n<)t half" fat:
13 . Shoulder of 1 amb 9 1 26
14 . Grilled pork sausages 85 25
1 5 . Fried pork sausages 99 25
16 Cream cakes 96 15-25
17 . Butter shortbread 94 20
18 . Fried cod in batter 96 20
19 . Di ges t i ve b i scu i t 55 20
20 . S i n g l e c r e a m 76 20
2 1. Roast pork 90 20
22 Beefburgers 85 17
23 . Mince 71 1 5 <
24 Jam doughnut 94 16
25 . Ch i ps 98 7-15
26 Fish f i nger s 37 7-13'
27 Lean rump steak 80 8
;
D. Foods containing "hardl;r any" fat:
28 Mi lk 88 3.8
29 Tomato soup 18 3.8
30 Wh i t e bread 26 1 . 7
31 Semi skimmed milk 7 1 . 0
32 Spaghe 11 i 22 1 . 0
33 A1 1 Bran 2 1 . 0
34 Baked beans 1 1 0. 5
E. Foods containing "no" ftit:
35 Apples 4 0
36 Ca r r o t s 1 0
37 Bananas 19 0
* Source: McCance and Widdowson 1978.
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The Kendall rank correlation coefficient, tau, was 
calculated to determine the degree of correspondence 
between:
1. the ranking, by fat content, of the listed food items, 
(independent variable), and
2. the ranking for frequency with which food items were 
described as "fatty", (dependent variable).
In this case tau was found to be = 0.41. Consequently it 
is apparent that there is a moderate degree of 
correspondence between the actual fat content of the listed 
foods and respondents' awareness of that fat content.
The Kendall rank correlation coefficient, tau, was 
calculated to determine the degree of correspondence 
between:
1. the ranking of the listed foods by percentage of their
food energy that is fat, (independent variable), and
2. the ranking for frequency with which those food items
were described as "fatty", (dependent variable).
In this case tau was found to be = -0.3. Thus it is 
apparent that there is a slight and negative degree of 
correspondence between the percentage of energy in the 
listed foods that is fat, and respondents' awareness of 
that energy from fat.
In relation to the results in Table 11.4, the Kendall rank 
correlation coefficient, tau, was calculated to determine 
the degree of correspondence between:
1. the ranking, by objective fat content, of the listed
food items (independent variable), and
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Table 11.4:
Q 2 . W O U L D  Y O U  CALL A N Y  OF THE FOODS O N  THIS LIST "GREASY"?
L i s t o f f o o d s Percentage frequency o f Fat content*
description "greasy" (%) g per lOOg
A. Foods which are "all" oi■ "mostly" fat:
1 . Lard 94 99
2. Vege t a b 1e o i1 72 99
3. But ter 90 82
4. Ma r g a r i n e 81 81
5 . Polyunsaturated 59 81
margar i ne
B. Foods which are approxii lately "half" fat:
6. Double cream 55 48
7. Sausage roll 87 40
8. Pork pie 68 40
9. Fried bacon 98 38
10. Gr i 11ed bacon 58 38
11. Cheddar cheese 42 33
12. Mi 1k Chocolate 32 30
C. Foods which are "some n<>t half" fat:
13. Shoulder of lamb 85 26
14. Grilled pork sausages 82 25
15. Fried pork sausages 99 25
16. Cream cakes 58 15-25
17. Butter shortbread 54 20
18. Fried cod in batter 93 20
19. Digestive biscuit 19 20
20. Single cream 31 20
21. Roast pork 85 20
22. Bee fburger s 82 17
23, Mi nee 67 1 5 <
24. Jam doughnut 85 16
25. Ch i p s 96 7-15
26. Fish f i nger s 51 7-13
27. Lean r ump steak 19 8
D. Foods containing "hardl; r any" fat:
28. Mi lk 46 3.8
29. Tomato soup r 12 3.8
30. Wh i t e bread 4 1 . 7
31 . Semi skirrmed milk 5 1 . 0
32. Spaghe 11 i 10 1 . 0
33. A1 1 Bran 1 1.0
34. Baked beans 6 0.5
E. Foods containing "no" i r<it:
35. Apples 1 0
36. Car r o t s 1 0
37. Bananas 7 0
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2. the ranking for the frequency which which food items
were described as "greasy" (dependent variable).
In this case tau was found to be = 0.37. Consequently it 
is apparent that there is a moderate degree of 
correspondence between the actual fat content of the listed 
foods and respondents' perception or awareness of their 
"greasiness".
The Kendall rank correlation coefficient, tau, was 
calculated to determine the degree of correspondence 
between:
1. the ranking for frequency with which the listed foods
were described as "fatty" (independent variable), and
2. the ranking for frequency with which the listed foods
were described as "greasy" (dependent variable).
In this case tau was found to be = 0.73. Consequently it 
is apparent that there is a high degree of correspondence 
between the perceived fattiness and perceived greasiness of 
the listed foods.
The effect of some demographic and other variables was 
tested by recalculating the Kendall rank correlation 
coefficients in the above 4 cases in terms of the following 
parameters: respondents' age group; level of income; level
of nutrition education; household composition; and whether 
the respondent claimed to be dieting and reported eating 
the listed foods. It is perhaps surprising that no 
statistically significant effects were observed as a result 
of these analyses.
- 322 -
In relation to the results in Table 11.3 the following 
statistically significant relationships were observed in 
respect of particular foods. In most cases the findings 
are limited, nonetheless they have been included here in 
the interests of completeness. In general there were few 
statistically significant effects in relation to 
demographic variables. It is not clear whether or not this 
is simply a reflection of the relatively small size of the 
sample (n=103).
1. Moderate and weak negative correlations between the 
age of respondents and the frequency with which they 
would describe as fatty the following foods:
Food item
Vegetable oil 
Margarine 
Pork pie 
Beefburgers 
"All Bran"
Pearson correlation 
coefficient
-0.2596 
-0.2951 
-0.2951 
-0.4377 
-0.2866
All of these correlations were significant at the 0.01 
level. Thus older respondents tended not to regard these 
foods as fatty, whereas younger respondents would normally 
describe them as fatty.
2. A weak positive correlation between the income level of 
respondents and the frequency with which they would 
describe grilled bacon as fatty. The computed Pearson
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4.
correlation coefficient was = 0.2640 and this was
significant at the 0.01 level. Thus respondents on 
higher incomes were significantly more likely, than 
those on lower incomes, to think that grilled bacon was 
fatty.
A weak positive correlation between social class and 
the frequency with which cream cakes were described as 
fatty. The Pearson correlation coefficient was found to 
be = 0.2 9 and was significant at the 0.01 level. Thus 
those in higher socio-economic groups were 
significantly more likely to describe cream cakes as 
fatty, than those in lower socio-economic groups.
A moderate negative correlation between social class 
and the frequency with which respondents described 
spaghetti as fatty. Thus those in lower socio­
economic groups were more likely than those in higher 
socio-economic groups to describe spaghetti as fatty. 
The Pearson correlation coefficient was = -0.3117 and
the level of significance was 0.01.
Moderate correlations between the size of the household 
to which respondents belonged, and the frequency with 
which they would use the word fatty to describe the 
following foods:
Food item Pearson correlation
both values were significant at the 0.01 level.
So those in larger households were more likely, than 
members of smaller households, to describe beefburgers 
as fatty. Whereas those in smaller households were more 
likely than members of larger households to describe
coefficient
Beefburgers 
Milk chocolate
+0.3310
-0.3165
- 324 -
milk chocolate as fatty.
6. Moderate negative correlations between whether a 
respondent was dieting and the frequency with which 
they would described as "fatty" the following food 
items:
Food item Pearson correlation 
coefficient
Significance
level
Milk chocolate 
Roast pork
-0.3620
-0.3065
0.001
0.01
Thus it seems that those respondents who were on special
diets tended to think that milk chocolate and roast pork
were not fatty.
In relation to the results in Table 11.4, the following 
statistically significant relationships were observed:
1. moderate, mainly negative, correlations between the age 
of respondents and the frequency with which they would
describe as greasy the following foods:
Food item Pearson correlation 
coefficient
Significance 
level '
Vegetable oil -0.3240
Polyunsaturated -0.2750
Margarine
Pork pie +0.3030
Beefburgers -0.3641
All Bran -0.2968
0.01
0.01
0.01
0.001
0.01
From this it seems that older people are more likely than
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younger ones to describe poi:k pie as greasy. However older 
people were more likely than younger ones to not describe 
the remaining food items as greasy.
There were no statistically significant effects for the 
social class or income variables.
11.3.2 Consumers’ Knowledge of the Fat Content of Foods.
In response to Q3 on the questionnaire (Appendix 22), the 
results shown in Table 11.5 were obtained. Unless otherwise 
stated, there were no statistically significant effects.
It was decided to examine more closely the nature of the 
distribution of any knowledge, in terms of the fat content 
of foods, among respondents. An 'index of correctitude' was 
computed, using the 'Count' -procedure in the SPSS program 
[Nie 1975]. This revealed the number of times that 
individual respondents had stated accurately the fat 
content of the listed foods. This index is presented in 
Table 11.6; wherein the 'score' represents the number of 
times an individual stated accurately the fat content of .a 
food item. The 'frequency' shows the number of respondents 
whose level of knowledge can be described by each score.
The index was then reclassified into 2 groups arranged 
about the mean (x = 10.45) . These groups comprised those 
respondents with low scores and those with high scores for 
knowledge of the fat content of foods. The low scorers were 
those scoring less than 10.45 correct responses; and the 
high scorers were those scoring more than 10.45 correct 
responses. As the list contained 37 food items it was 
theoretically possible for any respondent to achieve a 
maximum score of 37. A dietician or nutritionist might 
reasonably be expected to achieve a score of 15 or more.
The extent to which high or low scores could be explained 
by classificatory variables was explored. The only variable 
for which there was any statistically significant effect
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Table 11.5: Accuracy of Respondents' Knowledge of the Fat Content of
Foods
List of foods Frequency of Fat content*
Accurate Responses (%) g per lOOg
A. Foods which are "all" o * "mostly" fat:
Lard 60 99
V e g e t a b 1e oil 20 99
Bu 11 er 21 82
Margar i ne 23 81
P o 1yunsa tura ted 7 81
margarine
B. Foods which are approxii lately "half" fat:
Double cream 18 48
Sausage roll 24 40
Pork pie 22 40
Fried bacon 9 38
Gr i i1ed bacon 27 38
Cheddar cheese 29 33
Mi 1k Chocolate 24 30
C. Foods which are "some n(>t ha 1 f " f a t :
Shoulder of lamb 32 26
Grilled pork sausages 24 25
Fried pork sausages 12 25
Cream cakes 11 15-25
Butter shortbread 18 20
Fried cod in batter 17 20
Digestive biscuit 40 20
Single eream 33 20
Roast pork 26 20
Bee fburger s 29 17
Mi nee 31 1 5 <
Jam doughnut 22 16
Ch i ps 16 7-15
Fish f i nger s 36 7-13
Lean rump steak 47 8
D. Foods containing "hardl] r any" fat:
Mi lk 10 3.8
Tomato soup 51 3.8
Wh i te bread 53 1 . 7
Semi skimmed milk 47 1.0
Spaghet t i 43 1 . 0
A 1 1 Bran 64 1.0
Baked beans 48 0.5
E. Foods containing "no" f<it:
Apples 92 0
Bananas 54 0
^Source: McCance and Widdowson 1978
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Table 11.6: Index of Correctitude for the Fat Content
of Foods.
Score Frequency Percentage
Frequency
3 2 1.9
4 3 2.9
5 6 5.8
6 7 6.8
7 10 9.7
8 8 7.8
9 10 9.7
10 10 9.7
11 8 7.8
12 10 9.7
13 9 8.7
14 5 4.9
15 4 3.9
16 2 1.9
17 2 1.9
18 2 1.9
19 1 1.0
20 1 1.0
21 1 1.0
22 1.0
23 1 1.0
103 100
Standard deviation = 4.2
Variance = 17.66
was age. The crosstabulation of index and age is' presented 
in Table 11.7. As phi and eta are = 0.184, this indicates 
that a weak relationship exists between level of knowledge 
of the fat content of foods and age. Older respondents
tended to demonstrate low knowledge (low scores) and
younger respondents tended to demonstrate high knowledge 
(high scores). Hence younger respondents were more likely, 
than their older counterparts, to state accurately the fat
content of the listed foods. So it can be stated that
younger respondents tended to be more knowledgeable about 
the fat content of foods.
Mean = 10.45 
Mode = 7.00
Me dian = 10.05
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Tab 1e 11.7: Crosstabulation of Index with Age.
I ndex
Age
Row 
Tot a 1
Under 40 40 and older
Low scorers 23 33 56
45. 1 63. 5 54. 4
High scorers 28 19 47
54.9 36. 5 45.6
Co 1 umn 51 52 103
Tot a 1 49. 5 50. 5 100
Phi = 0. 18
Eta = 0.18 with age dependent
11.3.3 The Effect of Visibility on Consumer Awareness of 
Fat in Foods.
The results which are presented in Tables 11.3 and 11.4 
were reinterpreted to explore the effect of the visibility 
of fat in foods on consumer awareness of that fat. These 
results are presented here in tabular form. Once again 
unless otherwise mentioned there were no statistically 
significant effects. It can be seen that the food items 
have been categorised according to the visibility of the 
fat which they contain. In relation to the results in Table 
11.8, the Kendall rank correlation coefficient, tau, was 
calculated to determine, for foods in each category, the 
degree of correspondence between:
1) the ranking of the listed food items by fat content 
(independent variable) , and
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2) the ranking for the frequency with which the food items 
were described as "fatty" (dependent variable)
Foods Containing Visible Fat: In this case tau was =
-0.07 9. Consequently there was no correspondence between 
the fat content of the foods in this category and 
consumers' awareness of that fat content.
Foods Containing invisible Fat: In this case tau was =
0.37. Thus it is apparent that there was a moderate degree 
of correspondence between the fat content of the foods in 
this category and consumers' awareness of that fat content.
Foods Containing Little Or No Fat: In this case tau was =
0.51. Hence there was a high degree of correspondence 
between the actual fat content of these foods and
consumers' awareness of that fat content.
Once again in relation to the results in Table 11.9, the 
Kendall rank correlation coefficient, tau, was calculated 
to determine, for foods in each cateogory, the degree of 
correspondence between:
1) the ranking of the listed food items by fat content, 
(independent variable), and
2) the ranking for the frequency with which the food items 
were described as "greasy" (dependent variable)
Foods Containing Visible Fat: In this case tau was =
-0.16. Demonstrating a slight negative relationship 
between the two variables.
Foods Containing Invisible Fat: In this case tau was =
0.16. Thus there was a slight degree of correspondence 
between the fat content of these foods and the frequency 
with which they were described as greasy.
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Foods Containing Little Or No Fat: In this case tau was =
0.51. Hence there was a high degree of correspondence 
between the actual fat content of these foods and whether 
they were described as greasy.
From a similar comparison, in relation to judgements of the 
fat content of the foods, it was clear that consumers' 
knowledge of the fat content of foods was not affected by 
the visibility of the fat in the foods under discussion.
11.4 Results: Consumers' Knowledge of the Dietary Advice 
in Respect of Fat.
The extent to which consumers were aware of the dietary 
advice in respect of fat [COMA 1984] was evaluated by 2 
direct questions. The responses which were obtained have 
been-tabulated and unless otherwise indicated there were no 
statistically significant effects:
Table 11.10:
Q. 7. HAVE YOU HEARD OF ANY ADVICE ABOUT CHANGES THAT THE 
BRITISH PEOPLE SHOULD’MAKE IN THE TYPE OF FOODS THEY 
EAT TO IMPROVE THEIR HEALTH IN THE 1980's?
Response Ab s oIu t e 
Frequency 
(n)
Percent age 
Frequency 
(%)
Yes 89 86.4
No 12 11.7
Don't know 2 1.9
103 100
Q8. WHAT IS THE NATURE OF THIS ADVICE? CAN YOU EXPLAIN 
PLEASE?
This question was open-ended and was therefore post-coded 
following the survey. The obtained responses were listed
- 333 -
and then categorised, as shown in Table 11.11. The 
responses divided into 2 groups: those including detail
about the dietary goals and those giving practical advice 
for their implementation.
Whilst the awareness of some respondents fell either into 
Group 1 or Group 2, Table 11.11, these groupings were not 
mutually exclusive. The relation between the responses in 
Table 11.10 and 11.11 was further explored.
It was found that only one respondent demonstrated 
knowledge of all dietary goals and of the practical advice 
for their implementation. Most respondents claimed to have 
heard about the dietary advice and were usually able to 
mention some of the relevant advice or goals and their 
implementation. However, there was no significant relation 
between reported awareness of the dietary advice and 
ability to describe either the goals or the practical 
advice for their implementation.
It was found that there was a moderately significant 
relation between knowledge of the dietary goals and the 
practical advice for their implementation. This is shown 
in Table 11.12:
Statistically significant effects were noticed for age, and 
level of nutrition education. In the majority of cases 
these relationships were weak and so they are briefly 
summarised here.
There was a weak correlation (eta=0.11) between the age of 
respondents and whether they claimed knowledge of the 
dietary guidelines. Younger respondents were more likely 
than older ones to claim this knowledge. Similarly there 
was a weak correlation (eta=0.11) between the age of 
respondents and their expressed knowledge of the dietary 
goals. Younger respondents more frequently mentioned the 
goal for fat and were less likely to give confused answers 
than their older counterparts.
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Table 11.11: Consumers' Knowledge of Dietary Advice For the UK
Group 1: Knowledge of Dietary Goals
Type of Response Frequency
(%)
1. Fully correct list of goals 1. 0
2. Reduce fat/fatty food 12.6
3. Reduce saturated fat and/or cholesterol 8.7
4. Some goals including that for fat 35. 0
5. Eat less, avoid obe*sity 1. 9
6. Reduce fat, but sceptical 7.8
7. Confused response 5.8
8. No information on goals, but some on 
practical adv i ce 15.5
9. Non response 11.7
*
" T O O . 0 
(n= 103)
Group 2: Knowledge of Practical Advice for Implementation
of Dietary Goals
Type of Response Frequency
(%)
1. Some correct advice including goal 22.3
for fat
2. Some correct advice excluding goal for 15.5
fat
3. Some correct advice on changed in 6.8
cooking practice
4. Vague: mentions suitable foods to be 6.8
ea t en
5. Mentions TV programmes on CHD 3.9
6. Confused or wrong 8.7
7. No information on advice but had 24. 3
included some on goals (above)
8. Non response 11.7
100. 0 
( n= 103 )
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There was a weak correlation (eta=0.16) between the level 
at which formal nutrition education ceased and whether 
respondents claimed knowledge of the dietary guidelines. 
Whilst a large portion of those with only basic nutrition 
education claimed to have heard of the guidelines, most of 
those who had higher levels of formal nutrition education 
made this claim.
Nutrition education was not found to correlate with an 
accurate knowledge of the dietary guidelines.
A further question explored respondents' ideas about where 
they had gained their reported awareness of the dietary 
guidelines:
Table 11.13:
Q. 9: WHERE DID YOU HEAR ABOUT THIS ADVICE?
Source Percentage frequency 
(%)
TV 62. 1
Magazines 37.9
Rad i o 23.3
Papers 37.9
Through work/study 6.8
Health education 4.9
G.P. 5.8
Hospital 3.9
Other 16.5
(n=103)
Categories were not mutually exclusive as some 
respondents gave more than one response
When asked about changes that they may have made to their 
eating habits in recent years (Q10 and Qll) consumers gave 
the following responses:
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Tab 1e 11.14: Descriptions of Changes in Cooking Habits
Group 1: Changes in Accordance With the Dietary Goals:
Description Frequency
(%)
1. Adopted several goals including goal for 
fat
2. Eats less fat
3. Eats less fat: medical reasons
4. Adopted several goals excluding goal for 
fat
5. Simpler diet
6. Healthier style of eating - 'health foods' 
'organic foods' and vegetarianism
7. Confused
Response given in group 2 below 
Non response
15.5
9*7 26.7 
1.0
8.7
17.5
3.9
4.8
1.9
24.3 54.4 
30. 1
(n=103)
Group 2: Other Changes in Cooking Habits
Descript ion Frequency
(%)
1. Increased interest, variety, quality - 
more adventurous
2. Family left home - don't cook for them 
anymore
3. Gr i11 not f ry )
4. Buy cheaper foods, cheaper cuts of meat
5. Use more convenience foods because working
6. Use low fat products on market
7. Di s i nterested
Response given in Group 1 above 
Non response
17.5
31.1
13.6
9.7
8.7
3.9
2.9
1.0
10.7 
32.0
(n=103)
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These results may be interpreted as further evidence of the 
nature of consumers' awareness of the dietary advice, but 
should not be regarded as evidence of behavioural change. 
Such change cannot be inferred from self-reported 
behaviour. However, these results have provided evidence 
of the extent of consumers' awareness of the changes which 
they are advised to effect. This was confirmed by the 
finding that there was a moderate correlation (eta=0.22) 
between consumers' reported awareness of the dietary advice 
and the extent of their reported changes in cooking habits.
11.5 Results; Other Concerns Which Determine Food Choice
As can be seen from Figure 11.2, in a further question 
respondents were asked to say which of a list of attributes 
they would use to describe each of the foods. A card with 
the attributes printed onto it was handed to each 
respondent and the interviewer called out the name of each 
food and encouraged the respondent to cite as many of the 
attributes as she (he) felt to be relevant.
A table of percentage frequency scores for association of 
each attribute with each food was obtained. This is shown 
in Table 11.15, and includes only those responses from the 
100 female respondents. This is to permit analyses 
discussed in section 11.6.4.1.
Three aspects of the data were examined in further detail;
1. Respondents' perceptions about the attributes
2. Respondents' perceptions about the foods
3. Respondents' perceptions about the associations
between the attributes and the foods.
Initially, simple one way analysis of variance was 
conducted, on the aggregated scores in Table 11.15, to 
explore the amount of variance and whether a significant 
difference existed between:
(i) the food items according to the attributes.
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(ii) the attributes according to the foods.
The results of this analysis are now presented: 
Analysis of Variance Table
Source of Variation df ss ms F
attributes 10 13138 1314 4.5
food items 22 2347 107 0.37
error 220 63920 291
Total 252 79404
The variance ratio (F) for attributes should exceed 1.85 to 
be significant at the 5% level and should exceed 2.35 to be 
significant at the 1% level. It is clear that as F = 4.5, 
there is a significant difference in respondents' 
perceptions of the attributes when describing the listed 
foods.
The variance ratio (F) for foods should exceed 1.56 to be 
significant at the 5% level. The value, F = 0.37, is 
therefore not significant at even the 5% level. It is 
concluded that there is no significant difference in 
respondents' perceptions of the listed foods in terms of 
these attributes.
It was subsequently decided to further examine the data, to 
see whether there were differences among or between 
respondents in their perceptions of foods and attributes. 
Analysis of variance was conducted to reveal whether a 
significant difference existed between the respondents. 
That is, did association of attribute(s) and food item(s)
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vary between groups of respondents? The results of this 
analysis, conducted for each food item, are shown in Table 
11.16. From the results it is clear that whilst there was, 
for each food item, considerable variance among the 
attributes used to describe those foods, only a small 
amount of variance was found to exist between respondents. 
From Table 11.16 it can be seen that in all cases 
significant differences existed in the frequency with which 
respondents used different attributes in describing the 
foods. In contrast there were only 4 instances of 
significant differences between the respondents in terms of 
their association of foods and attributes. As the results 
have been analysed by food item, it can be seen that 
respondents views varied significantly in respect of 
carrots, lean rump steak, apples and bread.
11.5.1. McQuitty Factor Analysis
The McQuitty Factor Analysis technique [McQuitty 1961] was 
applied in the examination of the levels of association 
between attributes and food items. This was one way of 
revealing which attributes were being most often used in 
describing which food items (Figures 11.3 and 11.4).
It was then possible to explore any relation between the 
perceived fat content of each of the food items and the 
association of food items with attributes. Thus Figure
11.3 shows the clusters produced by the McQuitty analysis. 
The first stage of the analysis produces diagrams of 
linkages between foods and attributes which are most 
frequently associated by the respondents (Figure 11.3).
These can be regarded as primary linkages, showing the most 
frequently occuring associations between particular foods 
and attributes. However in some cases, there were also 
strong secondary linkages, where frequency scores for 
association of food and attribute were within 10% variation 
of the most frequently occuring association. As such it is 
important data to include as it adds to the overall 
understanding, and is shown in Figure 11.4.
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Table 11.16 Summarised Results: Analysis of Variance 
Among Respondents by Food Item for 
Attributes
Food Item Variance among 
Attributes 
(F attributes)
Variance among 
Respondents 
(F respondents)
1 Carrots 59.8* 1.2**
2 Lean Rump Steak 58.7* 1.2**
3 Apples 58.5* 1.2**
4 Milk 36.7* 0.8
5 Baked Beans 35.4* 1.0
6 Cream Cakes 35.3* 1.0
7 Potatoes 30.7* 1.0
8 Bread 29.6* 1.5**
9 Lard 28.8* 0.7
10 Cream 26.2* 0.8
11 Mince 25.8* 0.9
12 Milk Chocolate 25.6* 0.9
13 Low Cholesterol
Margarine 23.3* 0.7
14 Cheddar Cheese 19.5* 0.9
15 Fish & Chips 19.4* 0.6
16 Roast Pork 18.3* 0.8
17 Butter 16.6* 0.7
18 Vegetable Oil 16.4* 0.7
19 Digestive Biscuits 14.1* 0.5
20 Pork Sausages 13.6* 0.7
21 Fish Fingers 12.9* 0.9
22 Shoulder of Lamb 11.4* 0.6 *
23 Beefburgers 8.2* 0.9
ALL 4.5* ' 0.4
* variance ratio, F, is significant @ 1% level
** variance ratio, F, is significant @ 5% level
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Figure 11,3: Perceived Relationships Among Foods and Attributes: 1
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Figure 11.4: Perceived Relationships Among Foods and Attributes: 2
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This technique is useful in revealing the associations 
between foods and attributes. It is possible to see which 
foods and attributes are most frequently associated by the 
respondents. It is possible to see which attributes are 
most often used to describe which foods, but their relative 
significance is only partially revealed. Therefore another 
technique was employed in an attempt to gain a fuller 
understanding of the results in Table 11.15.
Consequently following on from the analysis of variance, 
Smallest Space Analysis [Carroll & Chang 1968, Doyle 1973, 
Coxon 1982, Marshall 1988], which is a multidimensional 
scaling technique, was used to show:
1. How people in the sample were thinking about each
attribute in relation to the other attributes, that 
is, 'the nature of the relationships between or 
among the attributes' and
2. How the respondents were thinking about each food in
relation to the other foods, that is, 'the way in
which the food items were similarly or differentially 
construed by the respondents'.
3. How the respondents were thinking about all foods
in relation to all attributes, that is, the nature of
the relationships between and among the foods and
attributes. This includes 1 and 2, above, plus the
joint relation between foods and attributes.
11.5.2 Multidimensional Scaling: Background to the 
Analyses
Non-metric multidimensional scaling (MDS) (Appendix 22) was 
used in an attempt to identify how the 23 listed foods were 
evaluated by the 103 mainly female home-makers in terms of 
the 11 attributes (Figure 11.5). The technique treats the 
data as multidimensional, the dimensions are not 
pre-specified and only ranked data are required. Using 
this technique it is possible to obtain a multidimensional
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configuration representing respondents' perceptions of 
different objects (food items or attributes or food items 
and attributes) without "unnecessarily straining the 
credibility of the data provided by respondents" [Doyle 
1973] . As explained by Marshall [1988] :
"MDS examines differences between pairs of 
products and ranks data according to 
decreasing overall similarity. It then 
attempts to find a configuration of points 
whose distances reflect the rank order of the 
data (Coxon 1982). The basis of the model is 
the inter distance matrix and graphical 
representation of the objects (in this case 
foods/attributes) closely approximate to the 
original inter distances".
In this particular application 103 mainly female 
respondents were asked to state which of 11 attributes they 
would use in describing 23 food items. A table of 
frequency scores (Table 11.15) was derived. The raw data 
(Table 11.15) was ranked and then input to the MINIRSA 
programme (MINI Rectangular Smallest Space Analysis) of the 
MDS(X) package [Carroll & Chang 1968]. This programme 
performs a 'non-metric multidimensional unfolding analysis' 
(Appendix 22). Essentially the technique reveals the 
patterns or relationships in the data. It positions both 
the attributes and foods in space on the configuration 
(Figures 11.5, 11.6 and 11.7), such that each is located at
a distance from all the others that reflects its similarity
(or: dissimilarity) in the original data [Currell 1988].
Thus, the relative positions of any 2 food items or
attributes represent the extent of their similarity or 
dissimilarity.
A final configuration for the smallest space analysis for 
the attributes was obtained (Figure 11.5). The position of 
each point in space indicates its relation with the other
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points. The closer that any two points are to each other, 
the more similar they are; and the greater the distance 
between them, the more dissimilar. In this case two 
attributes that appear close together are two attributes 
that the respondents perceive as similar. Conversely two 
attributes at opposite sides of the configuration are not 
perceived as similar but as opposite in some way. The 
further apart, the greater the perceived difference between 
two points. The configuration (Figure 11.5) shows how the 
respondents perceived the relationships among the 
attributes.
The final configuration obtained for the smallest space 
analysis for the foods is shown in Figure 11.6. This shows 
the way in which the food items were 'similarly or 
differentially construed by the respondents'. Again the 
closeness of any two points in space was a measure of their 
similarity or difference.
Thirdly Figure 11.7 presents the solution for the smallest 
space analysis obtained for foods and attributes. All 
three configurations are to the same scale and STRESS 
values were found to be minimal or acceptably low [Coxon 
1982]. Thus the configurations represent the data with an 
acceptable 'goodness of fit'.
11.6 Discussion of the Results: Food Choice in Practice
The objectives at the start of the questionnaire survey 
were to clarify each of the issues, which had been found to 
be important during the in-depth interviews. These were:
1) Consumers' awareness of the fat content of foods and
whether this was related to the visibility of fat in
foods.
2) Consumers' knowledge of the fat content of foods.
3) Consumers' knowledge of the dietary advice in respect
of fat [COMA 1984].
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4) The relation between consumers' beliefs about the fat
content of foods and their food choice.
5) The relation between the 'Health' frame of reference
and the other frames of reference which consumers use
when evaluating foods.
The overall objectives of the survey has been achieved. 
The ways in which consumers think about fat in food has 
been investigated and has provided a better understanding 
of factors which determine its high level of consumption in 
the British diet, at a time when consumers are advised to 
reduce fat intake.
It was postulated that the explanatory model developed 
following the analyses in Chapter 10 (Figure 10.1) provided 
a realistic interpretation of food choice for the 2 samples 
of Guildford home-makers. The results have shown that the 
model presented in Figure 10.1 has utility as a description 
of the nature of high fat food choice. To demonstrate the 
utility of this particular model the results are now 
discussed in relation to each of the issues listed above. 
These results have permitted the refinement of the model in 
Figure 10.1 and this is discussed below.
11.6.1 Discussion; Consumer Awareness of the Fat Content 
of Foods
The frequency with which respondents would use the 
adjectives "fatty" and "greasy" in describing a list of 
foods; and the correctness of judgements about the fat 
content of these foods; have been used to evaluate 
consumers' general level of awareness of the fat content of 
foods. During earlier stages of this research respondents 
had indicated that the adjective "fatty" could be used to 
describe foods which contained, or were accompanied by, 
visible fat (Tables 7.0, and 10.2). In addition "greasy" 
could be used to describe foods which were accompanied by 
or possibly contained excessive quantities of fat. This 
was usually considered to be unpleasant (Appendix 19).
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Hence, the frequency with which these adjectives were used, 
in this way, provides a reasonable measure of consumers' 
awareness of the fat content of foods.
From the results in Table 11.3, it was found that there was 
a moderate degree of correspondence between the ranking for 
-fat content of the listed foods and the ranking for the
frequency with which respondents described the foods as 
"fatty" (tau = 0.4). This suggests that respondents had a 
moderate awareness of the actual fat content of the 
respective foods. However examination of the frequency 
scores for the individual foods in each category, shows
that respondents were clearly aware of the presence or 
absence of fat in most of the listed foods. The question 
only permitted a "yes" or "no" response and so respondents 
seem to have described as "fatty", those foods which 
contained any reasonable amount of fat. This included most 
of those in categories A, B and C. As the actual fat
content of the foods in these categories varies from 8% to 
100%, this led to the finding that there was only a 
moderate level of awareness of the actual fat content of 
the respective foods. No statistically significant effects 
were observed for demographic variables, which has been a 
recurrent theme throughout these analyses suggesting that
the sample was relatively homogenous.
Interestingly awareness of fat in the foods, as measured in 
the manner described above, was more closely correlated 
with the weight of fat present in the foods than with the 
percentage of calories attributable to fat in those foods. 
This indicates that these consumers are relatively familiar 
with the concept of fat content expressed by weight, rather 
than fat content expressed as percentage of food energy. 
From the results in Table 11.5 it was found that there was 
a moderate degree of correspondence between the ranking for 
fat content of the listed foods, and the ranking for the 
frequency with which respondents described the foods as 
"greasy" (tau =0.37). It can be seen that the respondents 
were more likely to describe as greasy those foods in 
categories A, B and C; and that they were aware that those
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in categories D and E contained little or no fat. The 
adjective "greasy" was used less frequently than "fatty" 
suggesting that respondents did discriminate between foods 
containing fat and those containing excess fat or grease. 
However there was a strong degree of correspondence between 
the ranking for the frequency with which foods were 
described as fatty and the ranking for the frequency with 
which they were described as greasy (tau = 0.73). This 
indicates that consumers were prone to describe similar 
foods as both fatty and greasy. As stated, these were 
foods containing any reasonable amount of fat.
There was some evidence that promotional messages, stating 
that certain foods are "better for you" than others, had 
been noted by consumers in relation to foods with a high 
fat content. The results in Tables 11.3 and 11.4 indicate 
that consumers tended to underestimate the fat content of 
foods which contained high levels of vegetable fats and 
oils; but they had a reasonably accurate awareness of the 
fat content of similar products which contained animal 
fats. Products containing vegetable fats and oils tend to 
be promoted, by manufacturers and health educators, as 
'healthier' alternatives to those which contain animal 
fats. Hence it seems that this message has been noted, 
particularly by younger and more affluent consumers. 
Unfortunately they have mistakenly linked 'healthier' with 
'less fat', which in turn led to 'less fattening' (section 
10.3.2.2). It is also interesting to note that the fat 
content of whole milk tends to be over-estimated, relative 
to that of skimmed milk. Milk has been the subject of 
similar health education messages, which advised reduced 
consumption of milk, or the replacement of whole milk with 
skimmed varieties. Consequently this seems to have led to 
the tendency for consumers to overestimate its fat content.
There was also evidence that consumers had confused the 
adjectives "fatty" and "fattening". For example, white 
bread and spaghetti, which consumers believe to be 
fattening (section 10.3.2.2), contain hardly any fat and 
respondents know this (Table 11.5). But these items were
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described as "fatty", usually by older, less affluent 
consumers.
From these results it is clear that, in general, 
respondents did demonstrate awareness of the presence of 
fat in food. They were able to distinguish between the 
presence of fat and excess fat (grease). But these results 
did not show the extent of consumers' knowledge of the fat 
content of foods. Consequently the correctness of 
judgements about the fat content of the listed foods 
was measured (Table 11.6). This was to determine the 
extent to which individual consumers possessed accurate 
knowledge of the fat content of foods.
In general the level of knowledge possessed by individuals 
was poor. The mean score for the number of correct 
judgements (Table 11.6) was X= 10.5 and the variance was 
= 17.7, with a range from n = 3 correct judgements, to a 
maximum of n = 23. As a nutritionist or dietician might 
reasonably be expected to score anything from 18 to 37 
correct judgements, out of a possible total of 37, this 
tends to indicate that consumers' knowledge of the fat 
content of foods was inaccurate.
This finding is not surprising and endorses previously 
reported findings (section 4.2.1.3) that nutritional 
knowledge among consumers is poor, unreliable or moderate 
[McKenzie (1979) (1980), Thomas 1979, Amos 1986, Hunt et al 
1986 , Fallows 1985]. However >it was found that younger 
consumers tended to score more accurate answers, than older 
ones. Hence they showed more accurate knowledge of the fat 
content of foods, than did older respondents. This 
confirms other findings that younger respondents tend to be 
more interested, than older ones, in the link between diet 
and health [Bond 1985b, Tuck 1984]
Overall it seemed that, whilst consumers were generally 
aware of the presence or absence of fat in foods, their 
knowledge of the actual quantities of fat in respective 
foods was poor. There was a tendency for consumers to be
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less aware of the presence of high levels of vegetable fats 
or oils, than similar quantities of animal fats in foods. 
This was considered to indicate that the promotional 
campaigns of the health educators and product advertisers 
may be misinterpreted, particularly by younger and more 
affluent customers.
11.6.2 Discussion: The Effect of Visibility on Consumer 
Awareness of Fat in Foods
When the list of foods is subdivided, as shown in Tables
11.8 and 11.9 it is possible to examine the relation 
between level of awareness or knowledge of the fat content 
of the foods and whether the foods contain:
a) Visible Fat
b) Invisible Fat, or
cj Little or No Fat
The results in these tables, indicated that consumers were 
aware of the presence of fat in foods, whether it was 
present in a visible or an invisible form. As previously 
stated (section 11.6) most of these respondents had rated 
as fatty or greasy, foods which contained any reasonable 
amount of fat. The average frequency scores for foods in 
categories a) and b) in Table 11.8 were 85% and 80% 
respectively; whereas for the same categories in Table 11.9 
the mean scores were 83% and 59%. This shows that 
consumers were more likely to describe ‘as fatty or greasy, 
those foods containing visible rather than invisible fat. 
This difference was small in respect of the adjective 
"fatty" and large in respect of the adjective "greasy".
The calculated Kendall rank correlation coefficients for 
each category of foods shows that respondents had a more 
accurate awareness of levels of fat in foods containing 
little or no fat; and a more accurate awareness of foods 
containing invisible rather than visible fat.
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These finds are surprising and appear to contradict 
previously reported findings (Sections 7.5.5 and 9.4) that 
consumers were more able to perceive fat in food when it 
was visible. This may reflect a difference in the nature 
of the tasks which consumers have completed and which led 
to these apparently contradictory results.
Pilot results (section 10.3.2) had clearly shown that 
respondents were more aware of fat in foods which was 
present in a visible form. It was also found that the 
foods which were most frequently described as fatty were: 
fatty meat, meat products, spreading fats, cooking fats or 
oils, dairy products and fried foods. Examination of the 
listed foods in categories a) and b) in Tables 11.8 and 
11.9, shows that some of the foods which are categorised as 
containing invisible fat, are those which consumers would 
describe as containing high levels of fat. So it seems 
that when thinking about rather than looking at the listed 
foods, ■ consumers are equally aware of the presence of fat 
which is visible and fat which is invisible. However the 
findings reported in Chapter 9 suggest that when a consumer 
is actually looking at food, the visibility of fat that is 
present can be an important element when judging its fat 
content.
11.6.3 Discussion: Consumers* Knowledge of the Dietary 
Advice
It is reasonable to assume that some knowledge of the 
dietary advice, in respect of fat, is a pre-requisite to 
action, for those 'at-risk1 consumers who should reduce 
their fat intake (Figures 11.0 and 11.1). Consequently 
this knowledge was investigated by two questions on the 
questionnaire (Appendix 21). (Tables 11.10, 11.11 and 
11.12). The results suggest that most consumers would like 
to think that they have heard of and adopted some of the 
dietary advice. However only the consumer gave a full 
description of both dietary goals and practical advice for 
their implementation. Most consumers were able to cite 
some of the relevant advice, which was often concealed in a
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discussion of food preparation. The most frequently 
reported sources of nutritional and health information were 
television, newspapers and magazines (Table 11.13). This 
recognition of these sources suggests that health education 
might be successful if it adopts an informal style and that 
these media might continue to be readily utilised. Once 
again it was found that knowledge tended to be more 
accurate among younger, rather than older respondents. 
This reflects the previously reported proneness of younger 
people to be concerned with diet and health.
The results indicated that only 22.7% of the respondents 
were able to describe the dietary goal for fat and relevant 
practical advice for its implementation. Thus, on the 
basis that accurate knowledge is a pre-requisite for 
action, it seems unlikely that more than 22.7% of the 
respondents would have been able to attempt to adopt the 
dietary advice. Clearly they would also need to have an 
appropriate level of awareness of the fat content of 
respective foods. The accuracy of consumers' knowledge of 
the fat content of foods has been shown to be poor. Hence 
it is likely that the percentage of respondents who 
possessed the knowledge, to enable them to reduce their fat 
intake, was much less than 22.7%.
Thus, it can be concluded that few consumers possess 
adequate knowledge of the dietary guidelines and the fat 
content of foods, such that they might effectively 
implement the dietary guidelines in respect of fat, if they 
chose to do so.
11.6.4 Discussion: Frames of Reference used in 
Evaluating Food
The results which are discussed in this section describe 
consumers' food beliefs and the relation between the 
'Health' frame of reference and other frames of reference 
which seem to be important determinants of food choice.
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As explained above, (section 11.5), consumers were asked to 
indicate which of a list of attributes they might commonly 
use to describe the listed foods. Analysis of variance was 
conducted on the results. This revealed (Table 11.16 )
that there was only a small amount of variance among the 
respondents in respect of the foods. No significant 
difference in variance was observed for the foods. However 
there were significant differences in the variance for the 
attributes used by the respondents in describing the foods. 
This indicated that the sample of respondents held similar 
views in respect of the foods and attributes? and that the 
respondents perceived the attributes to be significantly 
different and therefore associated them with different 
foods. This is to some extent self-evident, as the list 
contains attributes with opposite meaning such as 'Cheap' 
or 'Expensive'. Similarly it is possible to observe some 
differences of this type by comparing the frequency scores 
in Table 11.15. Two techniques were used to reveal the 
overalT patterns in these data and to show the differential 
association of attributes and food items by these 
respondents. The findings from these analyses are now 
discussed.
11.6.4.1 The McQuitty Factor Analysis
Figure 11.3 shows the clusters produced by the McQuitty 
analysis. As shown, and described above, the first stage 
of the analysis, produces diagrams of primary linkages 
between foods and attributes which are most frequently 
associated by the respondents. In Figure 11.4 the dotted 
lines show the secondary linkages. The secondarylinkages 
effectively join the primary linkages into 2 large 
clusters.
In the first cluster the following attributes are grouped: 
"Good for you", "Cheap", "Good Value", "Favourite", "Basic" 
and "Don't like". The foods which respondents most 
frequently associated with these attributes are shown 
clustering with them. They are foods which either are low 
in fat content, or, are ones which the respondents
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mistakenly thought had a low fat content, or, are ones 
about which they previously had exhibited confusion. 
Consequently, this group of foods can be called the 'low 
fat food group'. The foods in this group which 
objectively have a low fat content are apples, carrots, 
bread, potatoes, baked beans, milk and fish fingers - the 
fat content of which varies with method of cooking. The 
foods which respondents mistakenly thought had a low fat 
content included digestive biscuits which actually contain 
20% fat. However, over half of the respondents thought 
that polyunsaturated margarine contained 'hardly any fat' 
or 'some'. It was evident that people were confused about 
the fat content of vegetable oil, which 21% described as 
'all fat' but 18% said had only 'some' fat.
In the second cluster the attributes "Fattening", "Tasty", 
"Bad for You", "Special" and "Expensive" can be seen. The 
foods which respondents associated most frequently with 
these attributes are shown clustering with them. The 
foods which were apparently most often perceived as 
"Fattening", "Tasty", "Bad for You", "Special" and 
"Expensive" are those food items which can be grouped 
together as a "high Eat food group". These include roast 
pork, shoulder of lamb, fish and chips, milk chocolate, 
cream cakes, cream, pork sausages, butter and lean rump 
steak. All of these, with the possible exception of lean 
rump steak, have a fat content which is at least 10% by 
weight and in some cases much higher, up to butter at 82%.
In another question (Table 11.5), the foods in this 'high 
fat food group', with the exception of lean rump steak, 
were most often cited by respondents as having a high fat 
content. The fat content of these foods was variously 
described by respondents as 'half', 'more than half', 
'mostly' or 'all'.
Hence there were apparently two main divisions amongst the
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foods on the list and they can be seen to polarise 
according to their perceived fat content, into a 'high fat 
food group' and a 'low fat food group' These groups of 
foods were associated with particular sets of attributes 
in a way that points to consumer beliefs about both foods 
and attributes.
In Chapter 9, it was found that consumers did not really 
think about fat being present in foods, unless they could 
see it in solid or liquid form. However, they did talk 
about certain foods as fattening and many do believe or 
know that foods in the "high fat food group" are 
fattening. But knowledge or belief that a food is 
fattening (and they are not always the same thing), 
doesn't necessarily mean that it will be excluded from a 
person's diet.
Other decisional factors also appear to govern choice, for 
example, here in the case of "Fattening" there is also a 
link with "Tasty". Hence the suggestion that consumers 
rationalise their consumption of fattening foods because 
they are tasty. Or further, because they are "Special" 
and "Expensive" - to include other attributes in the group 
- and the implication is, therefore, that foods which are 
perceived as "Bad for you" or "Fattening" are eaten 
because they are also perceived as "Tasty", "Special" and 
"Expensive".
By way of contrast, in the other "low fat cluster", the 
attribute "Good for you" is strongly associated with both 
apples and carrots, both of which have been the subjects 
of strong health education messages in the past. It can 
be seen that the 'low fat' foods are perceived as and 
apparently eaten because they are "Good Value", "Good for 
you", "Cheap" and "Basic" or everyday foods. Some are 
even described as "Don't like".
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In social and cultural terms, the important point is the 
presence in the high 'high fat cluster' of the attributes 
"Special", "Expensive" and "Tasty". For these were 
attributes which were used by respondents, during the 
in-depth interviews, to describe high status meal 
occasions, such as those associated with entertaining 
people, celebrating or as pleasurable luxuries.
In this society 'conspicuous consumption' is an important 
form of communication for many people. In terms of meal 
occasions, the foods which have a high objective fat 
content seem to be among those that most clearly 
demonstrate the 'special' from the 'everyday' and confer 
'high status' quality to an eating occasion, thereby 
achieving the purpose'of food in a celebratory meal. This 
is clearly supported by the findings of the 'Gallup Eating 
Out Survey' [Heald 1985] that the consistently most 
popular dinner eaten by the 'average British consumer', 
when dining out, is prawn cocktail followed by steak, 
chips and peas with wine and black forest gateau for 
dessert. This is the high status meal which most 
consumers enjoy and which clearly has a high fat content 
in real terms.
From these findings it can be concluded that a variety of 
frames of reference appear to be used by these home-makers 
when choosing foods. The utility of these findings is 
that they partially reveal the respondents' beliefs about 
food, fat in food and food choice. As stated in section
11.5.1 the utility of this technique is limited. Smallest 
Space Analysis was subsequently used in an attempt to 
understand more about the relative significance of the 
various frames of reference used by these respondents when 
describing food choice.
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11.6.4.2 Smallest Space Analysis
The second technique was Smallest Space Analysis, described 
above and in Appendix 22, it was used to determine the 
nature of the following relationships:
(i) between or among the listed attributes
(ii) between or among the food items
(iii) between or among the attributes and food items
The graphs in Figures 11.5, 11.6 and 11.7 show the nature 
of these relationships and are now discussed.
How should the MDS configurations be interpreted? As
stated above in Section 11.5.2 the positioning of points in 
the solution space reflects the relationships between them. 
Thus attributes (Figure 11.5) which are closely positioned 
are those which were similarly perceived by the 
respondents. In contrast those attributes (Figure 11.5)
which are far apart are those perceived by the respondents 
as different or as opposites in some way.
The STRESS value (STRESS = 0.16) obtained for the
configurations in Figures 11.5, 11.6 and 11.7 were, as 
stated above, acceptable low. However as these values did 
not equal zero there is an indication of a very slight 
discrepancy between the distances shown in the 
configurations and the rankings in the original data. For
this reason it was important to use caution when
interpreting these configurations. Coxon [1982] proposes 
several approaches in this interpretation.. One of these is 
to impose axes or 'dimensions' onto the solution space. 
The interpretation of such 'dimensions' is not 
straightforward. Given the positioning of stimulus points 
such as, say, the attributes it is only possible to 
speculate at the interpretation of any 2 dimensions.
Consequently it was decided to use another measure of the 
relation between or among the attributes, to guide the
- 364 -
D r-'
co
«cr
Q o
o
C0
1—1 CU CO
— 1 CU O'
in x-i
h- -
z o o
o i . i
Q
LO O ■^r o
2 o cn rn
LJ vH m -o
CL - -
X o o o
LJ I I I
or X 00 o xH
D rn O in <4
O rn <4- o rn
> -
tn i < o o o o
LJ 1 Ll — 1 i i
X  1
D  1
CQ 1
H  | D o CU 00 00 in
cr i 43 rn 43 in *—1
i- i <4- O '3' rn CD <4
h- i - - -
<  i o O o o o O
i < 1 1 1
I cn
▼H 1
LJ 1 _i n X 43 o 00 in
HZ 1 < 00 CU CU CD o
1— 1 HH CU in X in xH X
1 o - - - -
cr i LJ . o o o o o o
O  i 0. i 1 i
Ll. 1 tn
i
X  1
M  1 Q. O' O' JO 00 X ▼H 00 43
cr i < •H in o •o in 43 X
i— i u ■n n cr 00 o rn in rn
<  i n - ▼H in
s: i o o o o o o o o -
i i i i 1 o
2  1
O  1
M  1
X  1 z: <3- ▼H CU CU 43 <4 ■4 rn
<  1 LJ in O' n o rn >4 43 in
_l 1 X n x-H O' o cu X cn □
LJ 1 X - 43
rr i < o O o o o o o o M tH
cr i Ll i 1 i in <4
O  1
g  i o
i
^  i _l 43 o _n rn in CD OJ xH
2 i < OJ ■H CU 'q- -rH in 00 o cr
<  i > in x rn -o O 43 >4 X 43
cr r
Q o o o o O o O o o
tn i • O i i 1 1 ! 1
y  | O tn
<  r CO u
z  r a
cr i X 43 —^1 x x-l 43 X ‘3’ X «4 o z
<  i X OJ 00 43 00 rn xH O rn X rn < i
LlI 1 tn ▼H xH n o 43 rn cn o ■4 a
Dl i < - - - M +
tn i X o o o o o o o o o o Ll
i i 1 i 1—1 n
z /\
f".
,__i _J D CD
< _i D i—i i—i
i—i > z < cr tn _i «4 tn
r—1 u CL M '4 D z O
Q X < O O LJ 1— Q M
C3 O X LJ u Q > CL 2 O tn
X
O < DC [L < < X Q G <
< CO Ll CJ tn m Ll LJ Q C0 cnH
- 365 -
interpretation of the solution in Figure 11.5. This 
subsequently led to further revealing analyses. Spearman 
Rank Correlation Coefficients (rg) were calculated (Table 
11.17), to determine the level of association between 
respective attributes. From the matrix in Table 11.17, it 
can be seen that there existed several strong positive and 
negative correlations between separate pairs of attributes. 
These are summarised in Table 11.18, below.
Table 11.18 Strongest Positive and Negative Spearman Rank 
Correlations Among Attributes
Positive Correlations Negative Correlations
attributes attributes (r ) s
Bad for you: Fattening 0.93 Expensive:Cheap i o • CO
Expensive: Special 0.73 Good for you:Bad
for you
U3CO#01
Good for you: Good Value 0.70 Good for you:
Fattening -0.76
Cheap: Good Value 0.71 Basic: Special -0.71
Basic: Good Value 0.64 Expensive: Good
Value -0.66
Favourite: Tasty 0.62 Bad for you: Good
Value -0.64
Favourite: Special 0. 59 Basic: Expensive -0.63
Basic: Cheap 0.58 Special: Cheap -0.62
Good for you:
Don 1t Like -0.52
Don 1t Like:
Favourite -0.4
It is possible to use those Spearman Rank Correlation
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Coefficients which show the strongest negative 
relationships (indicative of opposites) to identify the 
most important 'dimensions' or axes in the attribute 
solution space. These can then be imposed on the solution 
space, as shown in Figure 11.8. The 2 strongest negative 
correlations were between 'Expensive' and 'Cheap' (r = 
0.87); and 'Good for you' and 'Bad for you' (r = 0.86). 
Thus axes have been imposed onto the attribute solution 
space (Figure 11.8) in the direction of 'Expensive' and, 
for the second axis, 'Good for you'. Any two axes which 
are positioned at right angles to one another are 
considered to be independent [Coxon 1982]. Therefore from 
Figure 11.8 it is apparent that the 'dimensions' 
"Expensive" and "Good for you" are independent as well as 
strong.
The strong positive correlation between the attributes
'Fattening' and 'Bad for you' (r = 0.93) suggests that thes
"Good for you" 'dimension' covers the point 'Fattening', in 
addition to the points 'Bad for you' and 'Good for you'. 
Similarly the strong positive correlations between 
'Special' and 'Expensive' (r = 0.73)' 'Cheap' and 'Good 
Value' (r = 0.71); and 'Basic' and 'Cheap' (r = 0.6) 
indicate that the 'dimension "Expensive" includes or 
describes these attributes. It therefore appears that, in 
terms of respondents' perceptions, there is considerable 
redundancy among the attributes, the majority of which are 
described by the 2 'dimensions' that have been imposed onto 
the solution space: "Expensive" and "Good for you" (Figure 
11.8).
A third 'dimension' can also be imposed onto the attribute 
solution space (Figure 11.8), which describes the moderate 
negative correlation in respect of 'Favourite' and 'Don't 
Like' (r = -0.4). This also describes the point 'Tasty', 
which is positively correlated with 'Favourite' (r =
0.34). The orientation of this 'dimension' in the solution 
space indicates that it is slightly dependent upon or 
related to the other two. That is, there are reasonably 
strong relationships between some of the attributes that
- 367 -
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are described by the 'dimension' "Favourite" and those 
described by the "Expensive" and "Good for you" 
'dimensions', respectively. Thus the weaker 'dimension' 
"Favourite" is slightly dependent upon the 2 principal 
'dimensions' in the attribute solution space.
These 3 'dimensions' can be considered to explain the 
inter-relationships between and among the attributes.
These findings are extremely interesting, especially when 
they are considered in the context of those reported in 
Chapter 10. They endorse the findings from Chapter 10 that 
'health' and 'price' were important frames of reference for 
Guildford home-makers in terms of food.
Figure 11.6 shows the spatial distribution of the food 
items. The orientation of these items in the solution 
space reveals the manner in which the respondents had 
perceived the foods. Foods which are seen to cluster 
together can be considered to be those among which 
respondents perceived some association. Those foods which 
are positioned apart on the solution space, can be 
considered to be those which respondents had perceived as 
different according to some criteria.
Respondents perceptions of the foods in relation to the 
attributes or 'the nature of the relationship between foods 
and attributes' is partially revealed by the configuration 
shown in Figure 11.7. Once again from the positioning of 
the foods and attributes in the space, their 
inter-relationships can be observed. Thus foods are seen 
to cluster with those attributes with which the respondents 
had perceived' them to be associated. The clustering of 
some points around the origin demonstrates the absence of a 
clear relation in respect of those foods.
The identification of the 'dimensions' or axes in the 
attribute configuration permits further analyses, as 
follows. The MINIRSA revealed that there were 2 possibly 3 
main axes:
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Cheap Expensi ve
1. -100
i
+ 100 
i
"Expensive" Axis
Bad for You Good for You "Good for You" Axis
2. -100
i
+ 100 
i
Don't Like Favouri te "Favourite" Axis
3. -100
1
+ 100
...... J
Given that there were 100 female respondents (section 11.5), 
it was possible to combine the frequency scores from Table 
11.15 to give single scores per food items, between -100 and 
+ 100 in respect of each of the axes. Thus the scores from 
100 respondents in respect of 'Cheap1, 'Bad for You' and 
'Don't Like' were assigned a negative value and added to 
scores from 100 respondents in respect of the attributes 
'Expensive', 'Good for You' and 'Favourite', respectively. 
Thus for each food item in Table 11.15 it was possible to 
derive a single score for the separate axes or 'dimensions' 
"Expensive", "Good for You" and "Favourite". The aggregated 
scores for each food item on each axis were then represented 
graphically to further explore the relationships among the 
foods and the principal attributes. These graphs are 
presented in Figures 11.9, 11.12 and 11.14.
In this way it has been possible to use the MIN IRS A 
technique to reveal patterns in the data. Graphs have then 
been drawn which are based on the original empirical data 
and which reveal relationships between and among the foods 
and the principal attributes. Thus it has been possible to 
uncover the patterns in these data whilst avoiding heavy 
reliance upon the MINIRSA technique. This is fortunate 
given the potential problems associated with interpretation 
of the configurations produced by this MDS technique.
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The validity o£ the interpretation of the attribute solution 
has been assured by using the Spearman rank correlation
coefficients in that process.
11.6.4.3 Respondents1 Perceptions of the foods in relation to 
the 'dimensions1 "Expensive" "Good for You" and 
"Favourite*1
The graph in Figure 11.9 shows how the respondents perceived 
the listed food items in relation to the 'dimensions'
"Expensive" and "Good for You". This graph summarises
respondents' perceptions about the relationships between 
and among the foods and those attributes which were apparently 
perceived to be the most important. In this graph (Figure 
11.9) the location of the food items relative to the two axes,
illustrates which foods the respondents had perceived as
either: cheap and good for you; cheap and bad for you;
expensive and good for you; or expensive and bad for you. That
is, food items are located in one of the quadrants on the graph
according to the way in which they were perceived by 
respondents. Similarly the location of a food item within a 
quadrant illustrates the extent to which respondents perceived 
them to have more or less the characteristics represented by 
the axes.
In interpreting this graph it is valuable to compare these 
subjective perceptions of 'Expensive' and 'Good for You' with 
objective measures of price and, for healthiness, calorific 
value, fat content and to some extent vitamin content of the 
foods. For the purposes of this analysis such objective 
measures have been superimposed onto Figure 11.9 and subsequent 
copies, presented in Figure 11.10 and Figure ll.ll.r
From Figure 11.9 it can be seen that the foods which home­
makers have described as 'cheap and good for you' are: 
digestive biscuits, low cholesterol polyunsaturated margarine, 
bread, potatoes, milk, fish fingers, mince and carrots, with 
apples on the borderline between cheap and expensive. Such 
foods tended, i.n 1934 , to be either cheap in real terms, or 
cheaper forms of a more expensive commodity such as meat or
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fish. In terms of nutritionalvalue their fat content varies 
from a trace (carrots) to 81% in the case of polyunsaturated 
margarine. In general however the majority of items in this 
quadrant tend to have relatively low fat contents. The presence 
of polyunsaturated margarine in this group tends to confirm the 
previous finding (Chapter 10) that home-makers believe "Flora" 
is better for health than similar saturated spreads or fats. 
The calorific value of foods in this group is variable, it does 
contain some food items with relatively low calorific values.
Some of these foods are also likely to contain significant 
quantities of vitamins - especially the carrots which have 
previously been described, with other fresh vegetables, as 
'good for health'. The foods which have been described as 
cheap and bad for you include sausages, beefburgers and lard. 
Sausages and beefburgers are relatively cheap forms of meat 
product and lard is a cheaper type of fat. They all contain 
significant quantities of fat (Figure 11.10) and their 
calorific value is relatively high. Lard seems to epitomise 
the description 'cheap and bad for you' for these respondents. 
There are few. foods in the 'expensive and good for you' 
category, which indicates that few of the foods on the list 
were perceived in these terms. This may reflect an omission 
from the list of more genuinely healthy and expensive foods. 
However lean rump steak is described in this way as are apples, 
cheddar cheese and vegetable oil. The actual price of lean 
rump steak was and is relatively high, however apples, cheddar 
cheese and vegetable oil are not perceived to be very 
expensive, and were not expensive in real terms. The position 
of the lean rump steak on the graph indicates that it was 
perceived to be the most expensive food on the list. It also 
endorses previously reported findings about the status of meat 
[Kerr and Charles 1986] as price can equate with status.
In the remaining quadrant on the graph, cream cakes, milk 
chocolate, cream and butter are seen to be perceived as 
mainstream examples of foods that fit the description 
'expensive and bad for you'. Fish and chips, roast pork and 
shoulder of lamb tend also to be regarded in this way. From 
Figure 11.9 it can be seen that these foods were relatively
- 375-
highly priced in 1984, and so home-makers' perceptions of them 
as expensive are accurate. Similarly the fat content and 
calorific values of these foods are high. Hence the fact that 
these home-makers have described them as bad for you points to 
their awareness of the link between fat in food and health and 
their previously discovered concern with weight (section 
10.3.2.2).
Overall it seems that this group of consumers had a reasonably 
accurate knowledge of the relative cost of food items. In 
terms of the measures of health which have been used - these 
findings confirm those reported in Chapter 10. These consumers 
have in general described foods with a high fat content as 'bad 
for health', whereas those with a relatively low fat content or 
those about which they hold misconceptions have been described 
as 'good for health'.
As a similar group of home-makers had reported acknowledging 
family food preferences when purchasing food for the household, 
it is reasonable to assume that expressed preferences will be 
linked to purchasing patterns or food choice. Thus, in the 
absence of definitive data on food purchasing patterns of these 
consumers, their perceptions in terms of the dimension 
'favourite' are useful indicators of food choice.
From Figure 11.12 it can be seen that most foods are described 
as 'favourite'. There is no apparent relation between the fat 
content or calorific’ value of a food and whether it is 
described as 'favourite,'. However on the'good for you' axis it 
seems that most foods which are described as 'bad for you' 
contain significant amounts of fat and have a relatively high 
calorific value. It is interesting to note which foods are 
described as 'favourite' and 'bad for you'. These include 
chocolate, cream cakes, cream, fish and chips, roast pork and 
lamb. The implication is that these foods are consumed because 
they are preferred foods in the knowledge that they are not 
'good' for health. The converse is true in relation to those 
favourites described as 'good for you'. Once again this 
confirms the earlier findings reported in Chapter 10 and 
section 11.6.4.1 above.
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From Figure 11.14 it is possible to relate preference to 
perceptions of cost and (implied) status (section 10.3.2.4). 
It is interesting that the foods which are perceived to be both 
cheaper and less favourite include those convenience foods and 
polyunsaturated margarine which women had reported serving to 
members of their family, particularly children. The mothers in 
the sample of respondents for the in-depth interviews had 
expressed a mixture of feelings about convenience foods. 
Overall it had seemed that they bought them for children on the 
grounds of acceptability, but disliked or did not consume them. 
The contrasting positions of "Flora" and butter suggest that 
these consumers would resist purchasing "Flora" on the grounds 
of taste, but might equally resist purchasing butter due to its 
relatively high cost. It is possible that these foods 
described as favourite and cheaper are the "common denominator 
foods for the household" [Tuck 1984] . These appear to be basic 
household foods which successfully combine the desired (section 
10.3.2.4) characteristics of cheapness and acceptability. 
Perhaps most interesting in the light of the aims of this 
research is the composition of the fourth category in Figure 
11.14: these foods are perceived as 'favourite' and high cost, 
which implies high status (section 10.3.2.4). These include 
steak, milk chocolate, cream cakes, cream, fish and chips, 
roast pork, shoulder of lamb and cheddar cheese. These 
consumers had previously described most of these foods as 'bad 
for you' and so it seems that they are perceived as favourites 
which are expensive and bad for you. They do tend to have a 
high fat content, high calorific value and may be expensive. 
Thus it is implied via. the dimension 'favourite' that these 
consumers eat these -foods despite their perceptions in relation 
to cost and health. This suggests that there are occasions 
when health concerns are low priority and the status, expressed 
in terms of high cost, plus the pleasure of eating, are 
important. The foods in this category are those which 
respondents in the qualitative interviews had described as 
luxuries or for special occasions. Thus these findings once 
again seem to link with and confirm those from the in-depth 
interviews. As stated in section 11.6.4.1 it seems that (high) 
cost and (high) fat content can demarcate the 'special' from 
the everyday and confer 'high status1 eating quality to a food
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These analyses were repeated and graphs plotted for sub-samples 
of respondents according to demographic variables. There were 
surprisingly few differences between the graphs for the total 
sample and those in respect of sub-groups. The most notable 
effect, although not significant, was in terms of income group. 
As might be expected, those in higher income groups perceived 
fewer foods as expensive and the converse was also true. Those 
in lower income groups tended to show opposite perceptions. 
Otherwise there were no statistically significant effects for 
demographic variables.
In another analysis the sample was dichotomised according to 
whether respondents claimed to have changed their cooking 
habits; and subsequently in a second analysis to have heard of 
the dietary advice. Again there were no significant 
differences between the sub-groups and the total group of 
respondents.
What can be concluded from these findings? Overall these 
findings have linked with and endorsed those previously 
reported in Chapter 10 and in earlier sections of the present 
Chapter. The frames of reference which seemed to be most 
significant for these consumers were 'price' and 'health'. It 
seemed that with a few exceptional respondents perceptions of 
the cost of foods reflected the general direction of actual 
prices in 1984 . In describing foods as more or less healthy 
these consumers have apparently distinguished between foods on 
the basis of fat content, calorific value and possibly to some 
extent vitamin content. These distinctions reflect the 
previous findings that similar home-makers construed health in 
terms of avoiding obesity, avoiding coronary heart disease and 
staying well (section 10.3.2.2). There was some evidence that 
these home-makers were aware of the need to reduce fat intake 
in the interests of avoiding CHD or obesity (section 11.4). 
Similarly their general awareness of fat in food was found to 
be moderately good (section 11.3), despite their apparent lack 
of detailed knowledge of the fat content of foods or the diet 
(sections 10.3.1.3 and 11.6.1). However they express
preferences for high cost foods with a high fat content which 
are apparently also representative of high status. This
- 381 -
suggests that in some instances high fat food choice maybe 
perpetuated because of the stronger influence of the other 
frames of reference, such as 'status' or 'price' and 
'preference'. However this is only a partial explanation, and 
others seem to emerge from these findings. In the case of 
meals for the family, there is the challenge of balancing the 
meal and balancing the demands of different household members. 
Meals for children might contain a reasonable quantity of 
convenience foods, which have been acknowledged as cheap, fatty 
and popular with children (Chapter 10). In this case the 
negative aspects of both the 'price' and 'health' frames of 
reference are combined with the 'convenience' and 'preference' 
(children's) frames of reference. In terms of meals for 
husbands or older household members, some respondents have 
reported that they provided "proper meals" containing meat and 
2 vegetables (Chapter 10). Meat has been shown in this section 
to be perceived as expensive (high status), favourite and 
either good or bad for you - depending on type and reflecting 
the fat content. Steak was perceived as good for you, together 
with mince, whilst the perceptibly fattier cuts were described 
as 'bad for you'. Vegetables are consistently described as 
good for you and cheap, favourites. Therefore it seems that 
meals for these older members of the household might feature 
food perceived as relatively healthy and of higher status and 
sometimes higher cost and which is a definite favourite of the 
recipient.
These findings suggest that as shown in Figure 11.1 there are a 
range of frames of Preference which influence food choice and 
that their relative significance varies with meal occasion and 
recipient of the food. These home-makers have expressed a 
variety of beliefs in relation to the fat content of foods 
which they appear to have (in the sense of Fishbein's model) 
weighted depending on circumstances. As Calnan [1986] has 
shown, there are a variety of concepts of health operating in 
relation to beliefs about fat in food and other factors in food 
selection. Unfortunately it is not possible from these results 
to indicate how these concepts and health and food choice vary 
according to the demographic characteristics of respondents. 
It is not clear whether this is an indication that food choice
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is unaffected by demographic variables. This seems unlikely 
[Calnan 1986] it is probable that the absence of statistically 
significant effects of this type is related to the nature and 
size of the sample of respondents. The sample was relatively 
homogeneous; tended to contain women from prosperous 
households, was drawn from a city in the SE of England, and was 
out of necessity relatively small.
These findings do suggest that administration of a large scale 
quantitative survey using a nationally representative sample to 
explore the nature of food choice would be worthwhile.
11.7 Conclusion
The object of the questionnaire survey was further exploration 
of issues found to be important to home-makers who participated 
in the in-depth interviews. These issues are now restated and 
concluding remarks presented.
1. Consumer awareness of the fat content of foods and whether 
this was related to the visibility of fat in foods.
Awareness of the fat content of the listed foods was 
found in general to be moderately good. Respondents were 
apparently aware of the presence or absence of fat in food 
and- there was some indication that they were aware of the 
differing quantities of fat present in foods.
The visibility of fat had been found in sensory 
evaluation trials to influence perceived fat content 
(Chapter 9). However this relation was not observed when 
the foods were subject of discussion rather than sensory 
evaluation. This is despite the fact that those foods 
which respondents most frequently cited as fatty or greasy 
were foods in which fat is visible.
Thus awareness of fat appeared to be moderately good and 
unrelated to its visibility in food.
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2. Consumer knowledge of the fat content of foods.
Respondents were asked to describe the fat content of 
listed foods according to a scale. The results indicated 
moderately poor knowledge of the fat content of foods. 
Younger people were found to be more knowledgeable than 
older respondents.
3. Consumers knowledge knowledge of the dietary advice in 
respect of fat.
This was evaluated by two direct questions which 
revaled that whilst most respondents reported that they 
had heard of this advice, only 22.7% could accurately 
describe the nature of the goals and practical advice for 
their implementation in respect of fat.
During the in-depth interviews the majority (84%) had 
seemed to express some general awareness that reduction of 
fat would be beneficial or was recommended. The quality 
of their descriptions of the rationale for such a 
reduction and the action which might achieve the reduction 
varied. Some were confused, others vague.
In the questionnaire survey consumers knowledge of the 
dietary advice in respect of fat was more thoroughly 
evaluated and revealed that few (22.6%)had a detailed 
knowledge of that advice. There was a tendency for the 
knowledgeable group to contain younger respondents (<40) .
4. The relation between consumers' beliefs about the fat 
content of food and their behaviour.
Respondents were not asked direct qustions about changes 
which they had made or would like to make in their eating 
habits. However as shown in the last section, it was 
possible (and reasonable) to infer that those foods which 
they perceived as 'favourites' would tend to be eaten at 
some time. From responses to Q6 it has been possible to 
explore any relation between the foods that a respondent
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perceived as favourite and their fat content. It seemed 
that respondents regarded some 'high status' foods with a 
relatively high fat content, as favourites. Assuming that 
they consumed these foods - their behaviour seems to have 
been rationalised, according to social and cultural 
conventions. Under these circumstances the 'health' frame 
of reference holds less significance than others.
5. The relation between the 'health' frame of reference and 
other frames of reference which consumers use when 
evaluating foods.
Smallest space analysis has unfolded the data from Q6 and 
revealed relationships among and between foods and the 
attributes that might be used to describe them. Spearman 
Rank Correlation coefficients have been used to show that 
the 'health' frame of reference and the 'price' frame of 
reference were the most important to the respondents.
These fxames of reference seemed to contain or describe 
several other factors. For example 'health' was perceived 
to describe foods that were 'good', 'bad' or 'fattening'. 
The respondents seemed to evaluate the health value of 
foods in terms of their calorific value, their fat content 
and, for some fruits and vegetables, vitamin content. 
Alternatively the 'price' frame of reference was perceived 
to describe foods that were cheap, good value, expensive, 
basic or special. In terms of the last two attributes in 
this list it was apparent that price and status were 
perceied to be similar or strongly associated. Thus foods 
perceivd to be expensive might also be described as 
special and those described as cheap might also be 
considered basic.
Thus 'price' and 'health' were the main frames of 
reference. They were seen to have a strong influence and 
to have independent effects on food choice.
A third, less influential frame of reference was also 
identified in these analyses. This was the 'preference' 
frame of reference. It described foods perceived to be
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favourites or tasty or alternatively those which were not 
liked (dont like).
A comparison of the foods associated with these frames of 
reference, either singly or jointly, revealed that food 
choice was apparently the result of weighted beliefs about 
the foods in relation to the 3 main frames of reference: 
price, health and preference. The relative significance 
of each frame of reference seemed to depend on variety of 
factors. However the nature of the eating occasion and 
who were the recipients emerged as frequent concerns. In 
this way it appeared that such considerations could be 
influential when the home-maker was making food choices. 
The relative importance of demographic variables was 
unclear. Age and level of income frequently appeared to 
be important; household size and composition were found 
to influence beliefs about preferences.
Several models of food choice in relation to fat were 
discussed in section 11.0. Figure 11.1 can be redrawn in 
the light of the findings that have been reported in this 
Chapter. Hence Figure 11.15 shows a model that is 
considered to encapsulate the main findings from Part C of 
this research. It specifies the various factors which 
have been found to influence food choice in relation to 
fat. Thus food choice by the home-maker is a function of 
her weighting or evaluation of beliefs about 'health1, 
'price' and 'preference' in relation to the eating 
occasion and the intended recipients of the food.
The relative magnitude of the associations or links 
(between variables) has been indicated in Figure 11.15 in 
two ways. Some percentages, from Chapters 10 and 11 are 
seen to represent the percentages of respondents who made 
an association. Secondly, the values for correlation 
among attributes (Table 11.18) have been used in an 
attempt to indicate perceived variation in their 
importance for the Guildford home-makers. Whilst this 
mixed approach to quantifying variables may seem
^hodox, it was considered relevant to include such
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information as it enhances understanding of the relative 
significance of the various elements in the descriptive 
model.
The utility of the model is thus that it summarises the 
findings about the food choices of a group of home-makers 
in relation to fat. It also specifies inter-relationships 
among variables and indicates their relative significance. 
It provides an overview of the findings in Part C, which 
has explored home-makers beliefs about food choice in 
relation to fat. This model advances understanding of 
the relative significance of elements in food choice 
particularly in relation to fat consumption. There is 
scope for further research to explore whether it describes 
the beliefs of a nationally representative sample of home­
makers. Similarly there exists the possibility of further 
research to discover whether and how beliefs have changed 
over the time since the study was completed.
However in terms of the samples in this study, it is 
feasible to consider this as a model which represents 
beliefs among Guildford home-makers. If health educators 
in the Borough of Guildford were to accept the model as a 
description of food choice in relation to fat, then it 
should provide them with a clearer understanding of home­
makers beliefs in this context. In turn this might 
suggest alternative approaches in their roles as 
facilitators of dietary change.
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CHAPTER 12 : SUMMARY AND CONCLUSIONS
12.0 Overview
This research has explored consumers' sensory perceptions 
of fat in food;and home-makers beliefs about fat in food
in the context of food choice. The aim has been to
provide a better understanding of the factors which 
determine a high level of fat consumption in the UK diet. 
From the findings it.has been possible to construct a 
descriptive model "(Figure 11.1) which specifies the 
explanatory variables for food choices in relation to fat. 
The model has combined the findings from three 
investigations, using samples of consumers and home-makers 
from the city of Guildford. This is a relatively
prosperous city in SE England. The findings have 
indicated that the samples were internally relatively 
homogeneous in terms of key demographic variables.
Some of the findings, expressed in the model of. food 
choice in relation to fat, confirm or are similar to those 
previously reported in respect of : women's concepts of
health and illness [Calnan 1986, Pill and Stott 1985] ;
nutritional awareness and knowledge; concerns with weight 
or obesity; some beliefs about the health value of some 
foods; [BNF 1985, Woodward 1984, Fallows 1985, Amos and 
Inesen 1986, Hunt et al, 1987]. The original findings 
presented in this model show the relative importance of 
the following frames of reference: 'health', 'taste',
'status', 'preference', 'convenience', for food choice in 
relation to fat. It has also been possible to present 
tentative findings on the proportion of respondents who 
expressed particular concerns about food for health and 
used different concepts of 'health'.
The aim of this research has been achieved and the model 
clarifies the relation between elements in food choice 
with respect to fat. These findings should assist health 
educators to a better understanding of the. nature of food 
choice in relation to fat. This model might successfully
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inform the strategies adopted by health educators in 
facilitating the significant dietary change that has been 
recommended in respect of fat. A further quantitative 
study using a large national sample of (female) 
home-makers is recommended to test how representative is 
the model.
12.1 Rationale
High fat consumptioQ has been identified as one of several 
risk factors which have been linked with the aetiology of 
coronary heart disease (CHD) in industrialised countries 
including the UK.
Proposals for changes to lifestyle which have been policy 
in other industrialised countries for, in some cases, up 
to 20 years have been recently formulated into Government 
policy for the UK [COMA 1984]. In terms of diet it is 
recommended that consumers who are 'at risk' for CHD and 
other associated 'diseases of affluence', should modify 
their lifestyle in an attempt to reduce their level of 
risk. Currently in the UK diet, 42% of energy is derived 
from fat and 'at risk' groups of UK consumers have been 
advised to reduce their fat consumption. The target 
figure is an eventual 30% of energy intake [COMA 1984]. 
These proposals represent a considerable challenge for 
consumers and health care or health education 
professionals in their role as facilitators. These 
professionals have been advised to help the consumer to 
make the recommended changes, by providing the "necessary 
enabling information" [COMA 1984]. Health education 
strategies aim to provide information such that the 
consumer might make informed choices [Seedhouse 1986] and 
recent emphasis has been placed on "making healthy 
choices, the easy choices" [Montague (1985) (1986), Tones
1987]. It is however questionable whether, given the
appropriate information, consumers will choose to change 
their diet [Lewin 1943, Mead 1943, Cust 1979, Bateman 
1983 , Amos 1986]. Food selection is a very complex and 
sophisticated process that is rooted in social and
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cultural traditions [Mead 1943, Douglas and Nicod 1974, 
Murcott (1982) (1984), Hornsby-Smith 1984, Tuck 1984, 
Fieldhouse 1986]. A variety of factors are thought to 
motivate choice of food for consumption in any context 
[Murcott 1982, Fieldhouse 1986].
Whilst it is possible to specify the elements in food 
choice by drawing on research that has been conducted in a 
variety of disciplines (Chapter 4), and whilst explanatory 
paradigms have been proposed [Fieldhouse 1986] ; the 
relative importance of each element in determining food 
choice in a given context remains unclear. Thus, it is 
difficult realistically to anticipate or evaluate the 
potential impact of the dietary advice [COMA 1984] to 
reduce fat consumption. Similarly health education 
professionals have the task of persuading and facilitating 
change in a behaviour (high fat food choice) about which 
they have little real knowledge. Consequently this 
research has been conducted with the aim of improving 
understanding of factors which determine the high level of 
fat consumption in British diets. The objective factors 
which affect the availability of foods are reasonably well 
documented (section 4.2). In consequence the
investigative part of this research addresses some of the 
subjective aspects of food behaviour. Studies have 
indicated that the aesthetic appeal of foods is a prime 
determinant of choice, particularly with the current 
permissive approaches to foods [Baker 1986]. It has been 
shown (section 4.2) that people tend to eat what they' 
like. Clearly 'what they like' is based upon sensory 
evaluation of foods by the individual. It is recognised 
that fat enhances the flavour and palatability of foods. 
Consequently it is reasonable to assume that the foods 
which people consider to be palatable may also have a high 
fat content. The evidence from the National Food Survey 
tends to show that foods with a high fat content are still 
consumed in large quantities (section 2.7). Consequently 
it is possible that in eating those foods which they 
prefer, consumers can, perhaps unwittingly, consume 
large quantities of hidden or invisible fat [Darrington
- 391 -
1977, Martin 1980a]. This raises questions about 
consumers’ awareness of the fat content of foodstuffs,
both in terms of their knowledge and their ability to
detect fat in food by taste. Ultimately it also raises
the question about their ability to relate nutritional 
knowledge and the health educational guidelines in respect 
of fat, to the foods which they eat and enjoy.
There seem to be three important subjective factors in an 
individual's food, behaviour: firstly, nutritional
knowledge, secondly, their sensory perception of foods and 
thirdly, the frames of reference used by the individual 
when making food choices. There is some evidence that 
general nutritional knowledge among consumers is variable 
and often confused [Woodward 1984, Fallows 1985, BNF 1985, 
C.A. 1 9 86 , Amos 1986 , Hunt et al 1987]. There are 
apparently no reported - investigations of consumers'
knowledge of the fat content of different foods. 
Similarly there are apparently no reported studies of 
consumers' abilities to perceive varying objective levels 
of fat in food by sensory evaluation. Lastly there are no 
reported studies of the 'frames of reference' [Lewin 
1943], which consumers use when making decisions about the 
consumption of foods with a high fat content. All three 
of these aspects of food choice are the subjects of the 
investigative work which is reported in Part B and 
subsequently in Part C. Part B of the report are 
presented the initial qualitative research, two separate 
sets of sensory trials, and associated questionnaire 
surveys which probed knowledge and behaviour.
The investigative work has comprised three elements:
(i) sensory evaluation of meat products containing 
varying levels of fat.
(ii) qualitative research using 50 in-depth interviews 
to explore home-makers' awareness of the advice to 
reduce fat consumption; and of the sources of
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dietary fat; plus an exploration of their beliefs 
about fat in foods and their food choice.
(iii) a questionnaire survey of 100 home-makers to
further explore the issues found to be relevant in
(ii); this has investigated awareness and knowledge 
of fat in foods and the dietary guidelines; it also 
explored the relative significance of frames of 
reference used by home-makers when evaluating food 
choices.
The results in (i) above, have shown whether (or not) 
respondents can detect differing levels of invisible fat 
in common meat products. It has been possible to use the 
findings from (ii) and (iii) above to propose an 
explanatory model of food choice in relation to fat. This 
shows beliefs among home-makers from a prosperous city in 
SE England.
Thus two different approaches in this research have 
provided information about two separate aspects of the 
behaviour in question: food choice in relation to fat.
The first approach - sensory evaluation - has revealed 
information about consumers' ability to perceive fat in 
food - by consuming that food. The second approach - 
social research - has yielded an explanatory model showing 
the relative significance of beliefs about fat in food. 
As the taste of food and beliefs about food are 
significant elements in food choice, these two aspects of 
this behaviour can be considered to be the most relevant. 
It is for this reason that they were investigated. The 
recommendations for dietary change are based upon a belief 
in the significance of knowledge. So, consumers knowledge 
of the dietary guidelines, the fat content of foods and 
how they might effectively reduce fat consumption was also 
explored.
12.2 Background to the Investigative Work
Part A of this report has reviewed the evidence for a
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causal link between dietary fat and CHD; the sources of 
fat in the UK diet; the evolving national policy on food 
and health and finally the nature and determinants of food 
behaviour were considered in relation to the prospect for 
behavioural change.
The main points from this review are now summarised and 
presented here . to provide an understanding of the 
background to the investigative work, that is subsequently 
considered.
12.2.1 Evidence for a Causal Link Between Dietary Fat 
and CHD
Epidemiological evidence for a causal link between dietary 
fat and CHD has been accumulating on a world-wide basis at 
least since Keys began reporting his observations in the 
1950's. There now exists a consensus of medical opinion 
[RCP/BCS 1976, WHO 1982a, OHE 1982, DHSS 1981, COMA (1974)
(1984), NACNE 1983, BMA 1986] that the epidemiology of CHD 
is multifactorial and that the presence of one or more of 
the identified risk factors (Table 1.0) tends to increase 
an individual's chance of CHD morbidity or mortality. 
Raised blood cholesterol, in addition to cigarette smoking 
and raised blood pressure has been shown to be a principal 
risk factor in the aetiology of CHD.
After consideration of the epidemiological evidence 
linking dietary fat and CHD; medical practitioners, 
nutritionists and health educators in industrialised 
countries have formulated dietary recommendations or 
guidelines; and are proposing that these be adopted by 
members of 'at-risk' groups in respective populations. In 
the UK the long-awaited [Whitehead 1978, Morse 1978, 
Hollingsworth 1979, Passmore et al 1979, Turner 1980] 
national nutrition policy and dietary guidelines have been 
recently published by COMA [1984]. The most important 
dietary guideline in terms of this research, is the 
recommendation that the amount of fat in the average UK
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diet should be reduced by 35% [COMA 1984]. The research 
has taken this recommendation as its starting point.
12.2.2 The Sources of Fat in the UK Diet
Sources of fat in the diet have been considered in Chapter
2. This Chapter also included a discussion of the 
relative utility of sources for data on the UK diet. The 
principal sources are the MAFF Household Food Consumption 
and Expenditure Survey and Consumption Level Estimates. 
The incomplete nature of these two measures detracts from 
their utility, which is unfortunate in the context of 
their internal validity and consistent reporting of food 
consumption since 1940 and 1950 respectively. From this 
available and slightly flawed data it is possible to gain 
an impression of the main sources of dietary fat and how 
levels of dietary fat have varied over time. As shown in 
Figure 2.0 these data have "been augmented by the hotly 
debated estimates from Greaves and Hollingsworth [1966] to 
show the gradual rise in fat consumption (expressed as 
percentage energy) this century. It was shown that in 
recent years the fat in the diet was mainly derived from 
spreading and cooking fats (one-third); and fats in meat, 
milk, dairy products and other foods (two-thirds). 
International comparisons demonstrated the association 
between affluence and consumption of fat [Perisee et al 
1969].
12.2.3 The Evolution of a National Food and Health Policy
In Chapter 3 the evolving UK food and health policy was 
considered. Various conflicting interests have seemed to 
militate against the development of a comprehensive food 
and health policy in this country. Nevertheless the 
dietary guidelines have evolved and this process is 
documented in Chapter 3. The influences of the food 
industry, the Common Agricultural Policy, and a range of 
professional and governmental organisations is 
demonstrated in this context [COMA 1974, RCP/BCS 1976, 
DHSS (1978) (1981), Ball and Turner 1980, WHO 1982a, NACNE
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1983, COMA 1984, BMA 1986]. It is concluded that the only 
sense in which the UK has a food and health policy is that 
dietary guidelines have been formulated, given 
Governmental approval and published in a relatively 
obscure document. Individuals retain the responsibility 
for preventive health in a society where emphasis is 
placed on individual freedom and it may be regarded as 
doctrinaire to adopt strong propagandist approaches in 
health education [Seedhouse 1986]. However there are 
those in the health education lobby who regard the absence 
of a positive and Comprehensive policy on food and health 
as laissez-faire [Amos 1986].
12.2.4 Food Choice and the Prospect for Change
The complexity of the multivariate nature of food 
selection is discussed and elements are specified. A 
multidisciplinary approach is advocated to consideration 
of food choice and its determinants. The discussion draws 
on a wealth of literature from a variety of disciplines. 
The validity of assuming that nutritional knowledge is a 
principal determinant of food behaviour is questioned. It 
is suggested that other factors may have equal or greater 
significance than nutritional knowledge in determining 
food choice.
The main elements in a food selection paradigm proposed by 
Fieldhouse [1986] were seen to be organised around the 
twin concepts of acceptability and availability. A web 
chart is presented which demonstrates one view of the 
elements in food choice. The principal factors in this 
chart were shown to be availability of food, psychological 
or physiological factors and socio-cultural factors. 
Nutritional knowledge, family food preferences and price 
concerns were subsumed under 'availability'. It was shown 
that little is known about the nutritional knowledge and 
eating habits of British consumers. Consequently the 
nature of food consumption patterns used by researchers 
is, to some extent, inferred from the findings of the 
National Food Survey and commercial market research. It
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was shown that research on women's concepts of health and 
illness in terms of the process of behavioural change can 
inform this research [Calnan 1986, Pill and Stott (1982)
(1985) (1986) (1987)]. Women were found, irrespective of
social class, to use a variety of definitions for the 
concept 'health'. It was possible in terms of behaviour 
to differentiate between the related concepts of 'health 
maintenance' and 'illness avoidance'. In common with Pill 
and Stott, Calnan had found that women from social classes 
4 and 5 tended to be sceptical about the possibilities of 
disease prevention? Pill and Stott [(1982) (1985)] had
found that the extent to which women reported feeling "in 
control" over their lives and health significantly 
affected their willingness to make lifestyle changes for 
health reasons. On the basis of the success of Fishbein's 
model of behavioural intention [Ajzen and Fishbein 1975] 
in predicting behavioural change; and the utility of the 
concept 'frame of reference' that was advanced by Lewin 
[1943], a general strategy was developed for the,invest 
-igative work, subsequently reported. This ha-s explored the 
following issues:
1. Do consumers use a variety of frames of reference 
when making food choices and is health one of these?
2. Are consumers able to perceive small differences in
the hidden fat content of foods such as meat
3. Are consumers able to perceive large differences in
the hidden fat content of foods such as meat
products?
4. Are consumers more able to perceive fat in food when 
it is visible?
5. Are consumers aware that a reduction in fat 
consumption could be beneficial to health?
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6 . Are consumers knowledgeable about the fat content of 
foods?
12.3 Sensory Evaluation of Meat Products Containing 
Varying Levels of Fat
Chapter 5 has detailed the principles and techniques in 
the sensory evaluation of food, establishing background 
information for the subsequent sensory trials. Chapter 6 
has reported some effects of Cooking of British Pork 
Sausages. Sausages'were one of the meat products used in 
the sensory evaluation trials. The impact of different 
cooking methods on their fat content was measured.
The sensory evaluation trials explored consumers1 
perception of invisible fat in some meat products. The 
aim of the trials was to discover whether consumers could 
perceive actual"'differences in the hidden fat content of 
foods.. Popular meat products, which usually contained 
high levels of hidden fat, were chosen for the 
investigations. These were sausages and pate.
It was postulated that consumers were:
- not aware of hidden fat in meat products;
- not able to detect small differences in the hidden 
fat content of some meat products;
able to detect larger differences in the hidden fat 
content of such meat products;
better able to perceive fat in foods when it was 
visible.
Preference and difference tests were conducted to 
establish whether consumers could detect differences among 
samples of the following:
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1. British pork sausages which had been cooked by 
various methods and which contained varying levels of 
fat. There were small differences in hidden fat 
content between respective samples of sausage.
2. Chicken liver pates containing varying levels of 
invisible fat. The formulated pates were finely 
comminuted and contained 12%, 18%, 24%, 31% and 37% 
fat, by weight. Thus, it was possible to evaluate 
the ability of panellists to detect small and/or 
large differences in hidden fat content, amongst a 
limited number of samples.
The results demonstrated that, in general, panellists were 
not able to detect differences between samples of sausages 
on the basis of the sensory parameter 'fattiness1. 
However there was evidence that panellists could 
distinguish between the samples of sausages which had been 
cooked by various methods. Panellists seemed to base 
their judgements in this respect upon perceptions of a 
configuration of sensory cues. Similarly the evaluation 
of the pates demonstrated that panellists were unable to 
detect either large or small differences between the 
samples, on the basis of the sensory parameter 
'fattiness'. However, respondents were able to express a 
clear preference. It seemed that this decision was also 
based upon their perception of a configuration of sensory 
cues.
It was found that consumers were better able to detect fat 
in food when it was visible. It was concluded that 
respondents were not interested in the fat content of 
foods, or their perceived 'fattiness' per se. However, 
they were apparently interested in the effects of 
variation in the fat content of the meat products on their 
perceived palatability.
The findings cast doubt upon the ability of consumers to 
recognise the presence of quite large amounts of invisible 
fat in comminuted meat products. The accuracy of the
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nutritional knowledge of consumers will be important in 
this context. Little is known about the nutritional 
knowledge of consumers (section 4.2.1.3). The limited 
studies of such knowledge indicate that it might at best 
be described as moderately good [Woodward 1984, Fallows 
1985 , BNF 1985, Amos 1986 , Hunt et al 1987]. It is 
therefore quite possible that consumers with limited 
nutritional knowledge could unwittingly take in large 
amounts of fat when eating such meat products.
If, as suggested - by reported studies of consumers' 
nutritional knowledge, the majority of the population are 
only moderately knowledgeable [Woodward 1984, Fallows 
1985, BNF 1985), then these findings suggest the
likelihood that consumers may unwittingly and routinely be 
eating quantities of such fat in meat products. Consumer 
reaction to television programmes which show the
constituents of sausages and similar products-, has -been
strong. Butchers have reported significantly reduced 
consumption of sausages in the wake of such exposure 
[Scottish Television News 1986]. Whilst this is an 
anecdotal point it implies that consumers might prefer not 
to consume large quantities of hidden fat.
It was apparent that no other reports of studies of this 
type were available to inform a discussion.
12.4 Exploring Consumer Beliefs About Fat in Food
12.4.1 In-depth Interviews v-
The object of this stage of the research was the
exploration of the issues listed below, via 50 in-depth 
interviews:
1) Do home-makers show any awareness that a reduction
in fat consumption could be beneficial to health?
2) What frames of reference do home-makers use when
making food choices? Is 'health' one of these?
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The ways in which home-makers thought about fat in food 
was investigated, to provide a better understanding of 
factors which determine its high level of consumption in 
the UK diet. Traditional or medical approaches in health 
education [Allport 1935, Oust 1979] and the empirical 
rational approach to behavioural change, tend to assume 
that (nutritional) knowledge is a principal factor 
motivating change. In the COMA recommendations [1984] 
there seems to be the underlying assumption that people 
"lack accurate information about the relationship between 
diet and health and-what is healthy eating" and "that once
people have acquired such knowledge they will wish to
change their diets in the prescribed way and be freely
able to do so" [Amos 1986]. Recent studies of the 
elements in food selection [Murcott (1982) (1984),
Hornsby-Smith 1984, Fieldhouse 1986] and on the process of 
behavioural change [Calnan 1986, Pill and Stott 1985] in 
relation to-health suggest that health is only one of a 
range of determining factors in food choice; that various 
concepts of health are employed by women in this context; 
and that people will not necessarily seek to improve their 
health status. Other important elements in food selection 
were discussed in Chapter 4. Accordingly the relative 
significance of elements in food choice was explored 
during the interviews and the subsequent questionnaire
survey. Much of the research on the process of 
behavioural change [Pill and Stott (1985) (1986) (1987)
Calnan (1986)] has been reported since this investigative 
work was carried out in 1982 and, for the questionnaire 
survey, 1984. Consequently whilst these other findings 
were not available to inform the research design, they 
have been considered in relation to the analysis,.
The findings from the in-depth interviews have shown that 
the majority of respondents were aware of the dietary 
guidelines in respect of fat. Over half of the 
respondents associated these guidelines with avoidance of 
CHD. Members of this group recognised'.
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1 ) the link between fat consumption and blood 
cholesterol levels;
2 ) the need to limit intake of saturated fat or 
cholesterol to avoid CHD;
3) the need to avoid obesity in this context.
The foods which respondents described as 'fatty' tended to 
be: meats, dairy products and cooking or spreading fats or 
oils, which contained fat in a visible form. Food was 
described as greasy when it contained excess visible fat. 
A small group of older home-makers were aware of the 
presence of invisible fat in some food products. Only 27% 
of home-makers mentioned, during the discussions, that 
they were attempting to change their food behaviour 
consequent upon awareness of the advice to reduce fat 
consumption. This suggested that reducing fat consumption 
was a relatively low priority among these respondents. 
'Health' was found to be a significant frame of reference 
for most (95%) respondents. All of whom expressed some 
concerns about food and health. Three concepts of health 
were seen to be important in this context, these were 
'avoidance of obesity', 'avoidance of CHD' and 'staying 
well' or maintaining health. It was apparent that the 
health concept 'avoidance of CHD' had especial relevance 
for those with direct experience of CHD morbidity and 
mortality.
Respondents described the following behaviours, which they
I
y associated with the promotion of healthjin relation to 
diet: eating - a balanced diet (77%); - fruit and
vegetables (41%); - fresh foods (30%; - vitamins and
minerals (20%); - digestible foods (5); - protein (2%);
y sufficient energy (2%). T. he percentages in parenthesis 
are included to provide an indication of the relative size 
of sub-samples who mentioned these behaviours. As the 
in-depth interviews used only a small sample, these 
figures should be considered with caution.
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Apart from 'health', the other frames of reference found 
to have significance during the in-depth interviews were 
'price', 'preference', 'status' and 'convenience'.
12.4.2 Questionnaire Survey
The object of the questionnaire survey was further 
exploration of the issues found to be important during the 
in-depth interviews;-
1. Consumers' awareness of the fat content of foods and 
whether this was related to the visibility of fat in 
foods.
2. Consumers' knowledge of the fat content of foods.
3. Consumers' knowledge of the dietary advice in respect 
of fat [COMA 1984]".
4. The relation between consumers' beliefs about the fat 
content of foods and their food choice.
5. The relation between the 'Health' frame of reference 
and the other frames of reference, which consumers 
use when evaluating foods.
The main findings in relation to each of these issues have 
been discussed in Chapter 11 and are now summarised:
1. Respondents showed moderate awareness of the fat 
content of foods; however it seemed that in this 
case visibility of fat was less significant.
2. When asked to rate foods for fat content of a scale 
respondents knowledge was moderately poor. Younger 
respondents appeared to be more knowledgeable than 
older ones.
3. Most respondents claimed to have heard of the dietary 
advice in respect of fat. However only 23% were able
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accurately to describe this advice. Younger 
respondents tended to be more knowledgeable than 
older ones.
4. Respondents seemed to evaluate their beliefs about 
foods in terms of the frames of reference: 'health1, 
'price' and 'favourite'.
It is not possible from these results to comment on 
behaviour. However it may be inferred that 
respondents consumed some of their favourite foods; 
and it seemed that consumption of favourites which 
were known to have a high fat content was 
rationalised by the greater importance 'than health' 
of other frames of reference in respect of an eating 
occasion.
5. Smallest space analaysis has revealed which frames of 
reference held greatest significance for these 
consumers in the context of food choice in relation 
to fat. These were 'health', 'price' and
'preference'. Other elements in this food choice can 
be seen tolink with these three main frames of 
reference. 'Health' and 'price' were independent and 
'preference' was slightly dependent upon the other 
two. 'Health' was seen to include foods which could 
be described as 'good for you', 'bad for you' or 
'fattening'. 'Price' described the cost of foods and 
their status. 'Preference' described whether a food 
was a favourite, tasty or not liked. Overall it 
seemed that home-makers evaluated their food choice 
in relation to one or more of these frames of 
reference, depending upon the status of the meal and 
its recipient.
12.5 Conclusions
It is concluded that female home-makers in the Borough of
Guildford:-
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1 ) were likely to use several frames of reference when 
evaluating food choice in relation to fat. These 
were 'health1, 'price' and 'preference'. Among 
these three, 'health' and 'price' were the most 
significant in relation to beliefs about foods.
These two frames of reference appeared to have 
independent relevance. The 'price' frame of 
reference has been shown to describe perceptions of 
the cost and status of foods. The 'health' frame of 
reference was found to describe the perception of 
foods as fattening and good or bad for health. The 
third frame of reference, 'preference', was shown to 
be slightly dependent upon the other two. It 
described the following concepts of foods: 
'favourite', 'tasty', 'dont like'.
It was found that in terms of food choice, these 
frames of reference could have single or joint 
significance and that this varied with meal occasion 
and who was the recipient of the food.
2 ) used several concepts of 'health' which included 
'staying well', 'avoiding CHD', and 'avoiding 
obesity' inthe context of food choice in relation to 
fat.
3) were more likely to use the health concept, 
'avoidance of CHD' if they had experienced CHD 
morbidity or mortality within their family or circle 
of friends.
4) were able to describe a variety of behaviours which 
they believed would promote health in terms of diet. 
These included consuming the following: a balanced 
diet; fruit and vegetables; fresh foods; vitamins and 
minerals; digestible foods; protein; and sufficient 
energy.
5) were, in general terms, aware of the dietary advice 
to limit or reduce fat consumption; however the
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extent to which they were able to cite the 
appropriate detail was variable.
6 ) tended to be more aware of visible fat in foods than 
invisible fat in foods. In this context experienced 
home-bakers were more aware of the presence of fat in 
some baked goods.
In addition that
7) Consumers were unable to perceive varying quantities 
of fat in meat products.
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Table 1.2
Annual Death Rate From Ischaemic Heart Disease, Per 100,000 
Population of Males and Females in Specific Age-Groups
England and Wales 1950-1983
Year
35
M
-44
F
45
M
-54
F
55
M
-64
F
1950 33 8 164 43 566 218
1951 33 9 168 43 673 216
1952 34 7 170 41 559 200
1953 33 6 164 39 543 196
1954 38 8 179 36 566 190
1955 41 7 181 40 581 189
1956 41 7 189 36 590 190
1957 42 6 191 36 594 185
1958 45 7 201 38 617 189
1959 46 7 197 36 609 186
1960 51 8 208 38 635 192
1961 . 50 8 216 38 648 191
1962 57 9 226 41 683 200
1963 60 9 242 42 707 203
1964 63 10 245 42 694 193
1965 68 11 253 45 719 201
1966 66 10 249 45 709 197
1967 64 10 244 42 695 195
1968 63 11 245 42 698 185
1969 60 11 255 44 708 189
1970 64 10 259 42 705 189
1971 67 9 272 46 708 189
1972 66 10 290 50 737 205
1973 64 11 286 54 731 205
1974 ' 64 11 289 51 733 212
1975 60 10 291 51 7 23 203
1976 59 11 272 51 731 205
1977 59 10 272 50 711 196
1978 61 10 279 52 732 203
1979 55 9 276 53 729 202
1980 54 9 262 46 712 203
1981 51 9 250 46 681 191
1982 46 7 237 40 675 193
1983 44 7 233 44 682 203
[Ischaemic Heart Disease as Classified: I.C.D. 410-4 14]
Source: 1950-1974 Registrar General's Statistical Review of 
England and Wales.
1975 - 1984 OPCS Mortality Statistics
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Table 1.3
Percentage Change in Death Rates of Males and Females in 
Three Age Groups (From 35-64 Years) From Ischaemic Heart 
Disease in England and Wales, 1950-1982. (Three Year Moving 
Averages With 1950-52 = 100).
Year
35-
M
44
F
45
M
-54
F
55
M
-64
F
1950 0 0 0 0 0 0
1951 0 0 0 0 -0.2 0
1952 0 -13 -0. 17 -3 -1 -3
1953 5. 1 -13 2 -9 -7 -8
1954 12 -13 4 -9 -6 -9
1955 20 -5 9 -12 -3 -10
1956 24 -18 12 -12 -2 -11
1957 ‘ 28 -18 16 -13 0.4 -11
1958 33 -5 17 -13 1 -12
1959 42 -9 21 -12 4 -11
1960 47 -5 19 -12 6 -10
1961 58 8 30 -8 10 -8
1962 67 8 36 -5 14 -6
1963 80 20 42 -2 16 -6
1964 91 25 48 2 18 -6
1965 97 29 49 4 18 -7
1966 98 29 49 4 18 -6
1967 93 29 47 2 17 -9
1968 87 33 48 1 17 -10
1969 87 33 51 1 18 -11
1970 91 25 57 4 18 -11
1971 97 20 64 9 20 -8
1972 97 25 69 18 21 -6
1973 94 33 7 2 22 23 -2
1974 88 33 73 23 22 -2
1975 83 33 70 21 22 -2
1976 78 29 66 20 21 -5
1977 79 29 64 21 21 -5
1978 75 20 65 22 21 -5
1979 70 20 63 19 21 -4
1980 60 13 57 14 18 -6
1981 50 0 49 4 15 -7
1982 41 -4 44 2 14 -7
- 411 -
Appendix 1 
Table 1.4
Annual Death Rate From Ischaemic Heart Disease, Per 100,000 
Population of Males and Females in Specific Age-Groups
Scotland 1950-1983
Year
35
M
-44
F
45
M
-54
F
55
M
-64
F
1950 52 19 248 74 710 337
1951 57 16 263 75 771 337
1952 50 18 232 72 738 309
1953 62 16 235 68 736 270
1954 63 19 257 73 813 293
1955 64 15 277 70 737 315
1956 60 15 268 72 801 317
1957 60 15 284 65 818 301
1958 67 18 273 68 808 311
1959 71 19 282 62 834 303
1960 72 15 309 70 868 326
1961 71 13 309 75 915 319
1962 82 15 321 74 889 336
1963 81 18 348 84 959 322
1964 91 18 355 86 953 327
1965 92 17 360 92 965 330
1966 90 17 343 84 910 333
1967 89 20 331 79 881 298
1968 81 15 333 75 890 309
1969 87 13 327 79 889 309
1970 81 18 341 81 898 313
1971 87 20 365 85 884 308
1972 95 19 359 88 960 328
1973 87 15 373 91 968 331
1974 91 19 365 84 952 360
1975 79 18 247 84 904 312
1976 69 19 339 86 929 339
1977 73 20 345 73 900 294
1978 72 21 353 79 908 316
1979 73 12
1980 69 14 337 84 885 312
1981 68 12 356 70 856 298
1982 55 12 308 80 864 302
Source: 1950-1971 Annual Report of Registrar General: Scotland. 
1971-1983 Taken From Scottish Health Statistics.
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Table 1.5
Percentage Change in Death Rates of Males and Females in 
Three Age Groups (From 35-64 Years) From Ischaemic Heart 
Disease^in Scotland, 1950-1981. (Three Year Moving Averages 
Wi th 1950-52 = 100).
Year
35-
M
44
F
45
M
-54
F
55
M
-64
F
1950 0 0 0 0 0 0
1951 0 0 0 0 0 0
”1952 -  6 -6 -2 -2 1 -7
1953 10 0 -3 -4 3 -11
1954 ‘ 19 - 6 3 -5 1 -12
1955 18 -7 8 -3 4 -8
1956 16 -15 12 -6 4 -7
1957 18 -9 11 -8 7 -7
1958 25 -2 13 -12 9 -8
1959 32 -2 16 -10 11 -6
1960 35 -11 21 -6 16 -5
1961 42 -19 26 -1 18 -2
1962 47 -15 32 5 22 -3
1963 60 -3 38 10 24 -2
1964 66 0 43 19 27 -2
1965 72 -2 42 19 25 -1
1966 70 2 49 4 18 -6
1967 63 -2 36 8 18 -6
1968 62 -9 33 5 18 -9
1969 57 -13 35 6 19 -7
1970 60 -3 39 11 18 -7
1971 65 8 43 15 21 -5
1972 69 2 48 20 24 -4
1973 72 0 48 19 27 2
1974 62 -2 46 17 25 0
1975 50 6 41 15 23 1
1976 39 8 39 10 21 -6
1977 35 14 40 8 21 -5 •
1978 37 -17
1979 35 -11
1980 32 -28
1981 21 -28 35 6 15 -9
413 “
Appendix 2: Some International Comparisons
Procedure Followed bv Peris^e et al. 1969. in the 
Formulation of the Chart Presented in Figure 2.2
"the countries were listed in ascending order of income 
on a logarithmic scale along the ordinate, while 
percentage of calories provided by the various nutrients 
is shown along the abscissa. Clusters of points were 
computed and the corresponding regression lines plotted. 
The areas enclosed .represent the calories supplied by the 
different nutrients in the diet as percentages of total 
calories" [Perisee et al 1969]
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Appendix 3
Secondary Dietary Factors Which May be Risk Factors For 
CHD According to the COMA Panel 1974.
Other Dietary Factors Which Mav Have Relevance
1. an excess or deficiency of certain vitamins (vitamin 
B , thiamin and ascorbic acid)
2. an excess of cobalt in the food
3. a deficiency of-chromium in the food
4. an imbalance of other trace elements
5. the presence of heated milk protein in food
6. an excessive intake of coffee
7. an excessive consumption of alcohol
"we have considered the results of research on a possible 
relationship between these dietary factors and 
susceptibility to IHD, and conclude that the evidence is 
at present insufficient to justify further discussion in 
this report" [COMA 1974]
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Appendix 4
Dietary Guidance Presented in "Prevention and Health:
Eating for Health"1.
"1. If babies can be breast fed even for a few days and,
preferably, for a few weeks or a few months, this gives 
them the best possible start in life.
2. As soon as solid foods are started dietary habits 
towards foods other than milk are formed. In 
particular, sweet foods may help a child to develop a 
"sweet tooth", and perhaps eventually to loose his 
teeth due to dental caries: therefore, the use of sugar 
and confectionery should be limited.
3. During times of rapid growth - infancy and the 
pre-school years - sufficient vitamin D is important. 
Supplements may be needed during the winter, especially 
in .towns. They may also be needed during puberty, 
pregnancy, and when breast-feeding: the house-bound may 
also require them.
4. To ensure health the diet must provide enough energy, 
enough protein and enough of the minerals and vitamins. 
If the diet comprises a mixture of many different foods 
and includes cereal foods, protein foods, some fat (to 
ensure essential fatty acids), fruit and vegetables so 
that energy needs are met, then enough of all other 
essential nutrients will be provided.
5. Obesity can mean ill-health or premature death. To 
avoid these, food intake should not be greater than is 
necessary for expenditure. A practical way of ensuring 
this is not to become overweight for one's height.
6. People need to watch the amount of fats and sweet foods 
they eat. Many people need to cut down their intake 
of:
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visible fats in the form of cream, butter, 
margarine, fat on meat, fried foods: 
invisible fats in cakes, biscuits, puddings, 
pastry, ice cream:
sugar in sweets, chocolates, puddings, soft drinks, 
tea, coffee and other beverages.
7. The reduction in energy intake which results from 
eating less fat and less sugar can be made up by eating 
more bread, and more fresh fruit and vegetables 
including potatoes. All these foods are less 
fattening,.weight for weight, than the fatty sweet 
foods listed in 6.
8. It would do no harm for most people to eat a little 
less protein.
9. Tox eat less salt might be beneficial.
10. Alcohol is not a necessary food, and sweets, soft 
drinks, preserves and other confectionery are also 
unnecessary. These should be thought of as party 
foods."
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Appendix 5
The Long Term Proposals for Dietary Change in the 'iTames
Report' to the National Advisory Commit-.t-.ee on Nutrition
Education. '
" (i) That there should be a standard approach to dietary
recommendations for the whole population.
(ii) The choice of average intakes as population goals 
does not signify that this is the recommendation to 
which all people should conform. It is easier to 
make use of epidemiological data to assess the most 
beneficial average intake of a population than to 
define the limits of consumption beyond which it is 
very inadvisable to go.
(iii)~. Energy intakes should be defined in terms of those
appropriate for the maintenance of an optimal body 
weight and adequate exercise. These weights should 
continue to be defined in terms of height and sex. 
No increase should be allowed for age, and 
insurance statistics should continue to be used. 
With the recent controversy about the need to 
increase the limits on optimal weights, it needs to
be recognised that the Royal College Report on
Obesity did not advocate changes. The original 
Metropolitan Life Insurance Tables are still
appropriate. The public should be encouraged to
;■ adjust the type of food eaten, and to increase
exercise output so that the adult body weight is 
maintained within the optimal limits of weight for 
height.
(iv) The risk of overweight should not be exaggerated in 
relation to the risk of continuing to smoke, and 
this aspect of confusion in the public mind may 
need to be tackled.
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(v) Fat intakes should be on average 30% of total 
energy intake.
(vi) Saturated fatty acid intake should be on average 
10% of total energy intake.
(vii) No specific recommendations should be made on 
increasing polyunsaturated fatty acids to increase 
the P/S ratio of the diet. The other 
recommendations will ensure an appreciable increase 
in this rat-io.
(viii) No recommendation is made about lowering 
cholesterol intake.
(ix) Average sucrose intakes should be reduced to 20kg
per head per year: in calculating the sucrose
content of snacks as distinct from total sucrose in 
the diet, a lower value of 10kg per head per year 
should be taken.
(x) Fibre intakes should increase on average to 30g 
from 20g per head per day, the increase to come 
mainly from the increased consumption of wholegrain 
cereals. An increase in vegetable and fruit 
consumption should also be advocated.
(xi) It would be desirable if salt intakes on average 
fell by 3g per head per day.
(xii) Alcohol intakes should decline to 4% of the total 
energy intake.
(xiii) Protein intakes should not be altered, but a 
greater proportion of vegetable protein developing 
from the other recommendation is appropriate."
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Atypendix 6. Laboratory Methods For The Sensory
Evaluation Of Food.
Definition: Sensory appraisal is a scientific discipline
used to evoke, measure, analyse and
interpret reactions to those characteristics 
of food and materials as they are perceived 
by the senses of sight, smell, taste, touch
and hearing. [Institute of Food Technology, 
USA, 1981.]
Applications of Sensory Appraisal
Sensory appraisal is used in the food industry to assess 
products in the following areas:
1. Quality control
2. Product grading or rating
3. * Storage stability or shelf life
4. Product matching
5. Process changes
6. Consumer preference or acceptance 
Panel Tests
There are' three types of panel which are used at 
different times for different types of test. Taste 
panels can be classified as follows:
1. Expert panel
2. Laboratory/analytical panel
3. Consumer panel
The expert panel is composed of 4-10 highly trained 
individuals or experts who know exactly how the standard 
product should taste.
The laboratory/analytical panels usually consists of
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about 20-30 selected assessors, who may be either trained 
or semi-trained with training derived from experience.
A consumer panel usually consists of at least 100 
individuals who may be asked to take samples home to 
test. An in-house consumer panel is usually derived from 
a large pool of employees representing a typical 
cross-section of the general population of consumers.
Types of Sensory Tests
According to BS 5929 there are four different types of
test, grouped as follows:
1. Difference Methods: used to determine whether or not 
a sensory difference exists between two sorts of 
samples, these tests include:
 ----  paired comparison test
triangular test 
duo-trio test 
two out of five test 
'A' or not 'A' test
2. Methods using scales and categories: used to estimate 
the order or size of difference, or the categories or 
classes to which samples should be allocated. 
General approaches include:
classification
ranking
rating
scoring
grading
3. Analytical or descriptive methods: used to identify
and possibly quantify the specific sensory 
attribute(s) present in a sample. These include:
simple descriptive test 
sensory profile test
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4. Sensitivity methods: used in selection and training
of assessors:
threshold tests 
taint tests
An alternative and perhaps clearer exposition of the 
types of sensory tests is presented by Larmond [1977]. 
This is as follows:
Difference Tests:
Triangle test
Simple paired comparisons test
Multiple paired comparisons test
Scheffe paired comparisons test
Duo trio test
Multiple comparisons test
Ranking
Scoring
Ratio-scaling
Descriptive Sensory Analysis:
Descriptive analysis with scaling
Preference Tests:
Paired comparison test 
Hedonic scale (t-test)
Flanking
Appendix 7. Invitation To Join Taste Panel. - 423 -
U N I V E R S I T Y  OF S U R R E Y
Guildford Surrey GU2 5XH T  0483 71281 Telex 859331
HOME ECONOMICS DEPARTMENT
Head of Department: Professor R.J. Irving
Food for Thought?
Volunteers are needed for food tasting sessions which will 
be conducted by staff in this department, who have a strong 
research interest in the sensory evaluation of food.
We would like to establish a systematic method of selection 
of respondents using tEe whole university population.
We would appreciate your help.
Our idea is to establish a list of people who are willing to 
take part. As the need for panels of tasters arises, we will 
draw names from this list and then contact individuals to see 
if it would be convenient for them to attend a particular 
tasting session. It is intended that an individual would not 
be involved in more than 2 or 3 sessions in any one year.
The foods to be tasted will be quite ordinary - past examples 
include ice-cream, cake, pies, beefburgers, beer, wine, -The 
samples tasted will be small.
If you would like to volunteer, please complete and return 
the slip at the bottom of this page, or telephone us on 
extension 447. We will be happy to answer any questions that 
you may have.
We look forward to hearing from you.
Many thanks,
Anne Miller Bert McGill
I would like to join the taste panel 
Name :
Address/
Department:
Telephone Extension:
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Appendix 8
A. The Alternative Methods for Determination of Moisture 
and Fat Content.
There are numerous different methods for the determination 
of the moisture and fat content of meat products. Only some 
of which are officially recommended by the Association of 
Offical Analytical Chemists (AOAC): the Society of
Analytical Chemists (SAC): or the British Standards
Institution (BSI). The methods recommended by each body are 
briefly outlined in Table A. 8.1.
Officially recommended methods are characteristically 
reproducible and highly accurate. Other less accurate, 
more rapid methods for routine laboratory use, have been 
reported [Pearson 1972, Atkinson and Fowler 1972]. 
Traditionally the officially recommended methods have 
incorporated oven drying followed by continuous solvent 
extraction of the Soxhlet type, both of which are time 
consuming and it can take up to 20 hours to complete both. 
A highly accurate, rapid method has recently been adopted 
by the AOAC [1980]. This is an instrumental method, using 
the principle of specific gravity and is called the 'Foss 
Let Fat Analyser'. Its accuracy was found [Pettinati et al 
1975, 1977a, 1977b] to be slightly better than that of 
continuous extraction: it has the additional merit of
providing a result in minutes rather than hours.
The methods advocated by each authority (Table A.8.1) vary 
in detail but are essentially similar. All three 
authorities define the moisture and fat content of any 
sample, as those which are determined under the conditions 
of the procedures. Moisture content is thus determined from 
the weight loss of a sample that is dried in an oven 
regulated at 103i2°C for several hours, until constant 
weight is achieved.
Table A.8.1
A Comparison of the Principles of the Official Methods of 
Moisture and Fat Analysis
Authority
British Standards 
Institution.
BS. 4401. 1970. 
British Standard 
Methods of Tests 
for meat and meat 
products
Principle of Method 
Part 3. Moisture
'Moisture Content1 is the loss in 
mass obtained when the meat or meat 
product is dried under the operating 
conditions described. (Expressed as % 
by mass). Principle: Thoroughly
mixing test portion with sand and 
ethanol, pre-drying of the mixture on 
a water bath and drying to constant 
mass at 103 2 C. Must use repre­
sentative sample of at least 200g 
from which test portion is derived.
(m - m ) x 100/(m x m ) = moisture
content (%).
Part 4. Total Fat
Two methods: I.S.O. method. A and
Werner Schmidt method,. B. Method B 
preferred in England.
A: Acid hydrolysis test portion with 
dil. HC1 to free bound and occluded 
fat, then filter and extract with 
hexane or light petroleum ether 
(40-60 ).
B: Boil with conc. HC1: extract with 
diethyl ether and light petroleum 
(equal amounts).
Part 5. Free Fat Content
A reference method for determination 
of 'extractable' fat expressed as % 
by mass.
Principle: extraction by means of
hexane or light petroleum of the 
dried residue obtained in Part 3, 
removal of solvent by evaporation: 
drying and weighing of extract.
(m - m ) x 100/m = extractable fat
content (%).
Society of 
Analytical 
Chemists 1973. 
(S.A.C.)
"Official 
Standardised and 
Recommended 
Methods of 
Analysis."
Moisture
Defined: 'loss in weight obtained
when the material is dried under the 
conditions of the procedure: 
(includes volatile matter and may be 
affected by oxidation of fat). 
Principle: mix portion of sample with 
sand and ethanol. Remove ethanol on 
water bath, by drying. Mixture is 
then dried to constant weight at 
103 2 C.
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Association of 
Official 
Analytical 
Chemists. AOAC 
1 980
Official Methods 
of Analysis
Total Fat
Boil portion with dil. HC1 to free 
occluded and bound lipid: resultant
mass is filtered, residue on the 
filter is dried and fat extracted 
with n-hexane or light petroleum.
Extractable Fat
Definition: weight of fat extracted 
under the conditions of the procedure. 
Principle: dried sample extracted
with n-hexane or light petroleum and 
the solvent removed by evaporation, 
residue dried and weighed.
(m - m ) x 100/m = extractable fat
content (%).
Moisture
a) Dry, with lids removed, sample
representing c.a. 2g dry material 16- 
18h at 100-102 C in air oven 
(mechanical convection). Use covered 
Al dish 50mm diameter and 40mm deep. 
Cool in a desiccator, weigh. Report 
loss in weight as moisture.
b) Dry, with lids removed, sample
representing c.a. 2g dry material to 
constant weight (2-4h depending on
the product) in mechanical convection 
oven c.a. 125 C. Al dish. Avoid
excessive drying. Report loss . in 
weight as moisture.
(Note: Dried samples are not
satisfactory for subsequent fat
determination).
Crude Fat or Ether Extract
3-4g mixed with sand or asbestos, mix 
with glass rod, place thimble and rod 
in beaker - dry in oven, 6h at 100- 
102 C, or 1.5h at 125 C. Extraction 
with petroleum ether or anhydrous 
diethyl ether.
Rapid Method for Fat
Foss-let. Fat extraction from sample 
with C CL in motor driven orbital 
shaker, in presence of drying agent 
to absorb moisture. Extract is 
filtered, is measured at 37 C by 
magnetically driven hydrometer. 
Digital reading is converted to fat 
content, using pre-calibrated chart.
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Two methods are given for the determination of fat; one for 
'total' fat and another for 'free' or 'extractable' fat. 
This distinction is related to the way in which fat is 
present in tissue, that is both as 'free' fat, and bound or 
occluded fat in the structure of the cells. The binding of 
fat in cell structures is particularly great when protein 
is present, as in muscle or meat. The method given for 
extraction of total fat therefore incorporates acid 
hydrolysis with concentrated hydrochloric acid, prior to
solvent extraction. This breaks down the binding of fat in
the cells and allows the total fat content of material to 
be estimated, this is particularly useful when meat tissue 
cells are intact. Comminuted meat tissues or emulsions of
fat and protein with water, such as sausages, contain most 
fat in an accessible form, as discrete globules or 
particulate fat [Pettinati et al 1973]. Thus it is not 
necessary to conduct acid hydrolysis to achieve complete 
fat extraction from an emulsion/sausages. This is achieved 
by Soxhlet extraction with a suitable solvent. Grinding or
comminuting the test portion of meat product with sand at
stages during the procedure, enhances cell degradation and 
the availability of fat for extraction [Pearson 1973] . In 
this respect the methods recommended by the SAC and BSI 
would seem to be preferable.
The choice of a particular method can be based upon a 
series of criteria [Smith 1969, Pettinati et al 1973] which 
include speed. However financial constraints and available 
equipment can lead, as in this case, to the use of 
traditional methods and not the modern rapid type.
B. Pilot Tests to Determine the Most Suitable Experimental 
Procedure.
The equipment available for use in this research dictated 
that an oven-drying method and Soxhlet extraction would be 
used for the determination of moisture and fat.
To evaluate procedural differences between the official
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methods of analysis according to the AOAC, SAC and ESI, the 
following pilot studies were conducted. Some practical 
modifications proposed by other analysts were considered 
[Pearson 1973. Lees 1971]. Raw sausages were used in 
three tests as this was most convenient. Three methods of 
drying samples to determine moisture were considered 
together with three methods for determination of fat. Each 
method was tried out twice.
Method 1
Moisture Determination
Six test portions of 5g raw pork sausage were placed into 
evaporating dishes, mixed with 5g portions of 'fine 
acid-washed sand, weighed, and dried for 16 hours at 100 C. 
After removal from the oven, the samples were cooled in a 
desiccator and the dishes were weighed, the - -changes^ in 
weight were used to calculate the original moisture content 
of the ksamples, using the formula that is given in Table 
A. 8.1, which is common to all recommended methods [AOAC 
1980].
Fat Determination
The dried test portions (of sausage) were transferred from 
the evaporating dishes into fat free cellulose thimbles. 
Remaining traces of the material were washed into the 
thimbles using small volumes of the solvent;. The solvent 
used was analytical grade petroleum ether,.: boiling range
40-60 C.
The Soxhlet extraction units were, assembled in a bank of 
six in a water bath regulated at 80 C. The collection 
flasks containing boiling chips were dried for one hour 
before use, cooled in a desiccator and weighed to the 
nearest O.OOlg,. 150ml portions of the solvent were added 
to each Soxhlet unit: the thimble containing the sample was 
placed into the extraction chamber.
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The extraction continued for 3h, after which the thimbles 
were removed and the solvent allowed to distil into the 
extraction chamber. The solvent was poured off and the 
extracted fat contained in the collection flask was dried 
to constant weight in the oven at 103 2 C.
The weight of extracted fat was used to calculate the 
percentage extractable fat which had been contained in the 
test portions, using the formula given in Table A.8.1.
Method 2
Moisture Determination
Six test portions of 5g raw pork sausage were placed into 
evaporating dishes with approximately 20g of fine acid 
washed sand, dried for 3h in an oven regulated at 103 2 C, 
cooled and weighed. The samples were dried for further 
periods of at least 30 minutes until constant weight was 
achieved. The percentage moisture content was calculated 
using the formula given in Table A. 8.1.
Fat Determination
The dried samples were transferred to fat-free cellulose 
thimbles from the evaporating dishes. Small pieces of 
fat-free cotton wool, soaked in the solvent, were rubbed 
round;the inside of the evaporating dishes, to ensure that 
total-transference of the contents had occurred. The cotton 
wool was placed into the respective thimbles. 150ml of the 
solvent, 40-60 analytical grade petroleum ether, was placed 
into each Soxhlet unit, which had been assembled in the 
water bath, regulated at 80 C. Each thimble was placed into 
a Soxhlet unit. The extraction proceeded for one hour after 
which time the thimbles were removed in turn. The samples 
were transferred from the thimbles into a mortar, and 
ground with a pestle for 2 minutes. After grinding the 
samples were returned to the extraction chambers of the
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apparatus, the extraction continued for another 2 hours. 
The thimbles were removed when extraction was complete, the 
solvent distilled off and the extracted fat in the 
collection flask dried to constant weight in the oven at 
103 2 C. (An initial period of 3h in the oven was followed 
by 30 minute periods until constant weight was attained). 
The weight of extracted fat was used to calculate the 
percentage of extractable fat content of the test portions, 
using the formula given in Table A.8.1.
Method 3
Moisture Determination
Following the SAC and BSI recommendations together with 
those of Pearson [1975], the test portion of 5g sausage was 
mixed with approximately 20g acid washed sand and 10ml of 
industrial methylated spirit. A glass rod whose length was 
slightly greater than the diameter of the evaporating 
dishes,' was used to mix the sample, sand and alcohol. To 
promote comminution, a small pestle was also used to grind 
the material together. All portions of the materials were 
rinsed off the surface of the pestle by repeated washings 
with small quantities of alcohol. The evaporating dishes 
were placed onto a water bath, regulated at 80 C (to 
prevent spurting). The contents of the dishes were 
occassionally stirred using the glass rod: when the sample 
appeared dry the dishes and contents were transferred to an 
oven, at 103 2 C, for 2 hours. The dishes and contents were 
then cooled in a desiccator, and weighed. As necessary, the 
heating was continued for half hour intervals until 
constant weight was achieved.
Fat Determination
The methods recommended by the SAC and Pearson for drying 
the extracted fat, incorporated either hand bellows 
[Pearson 1973], or a jet of air [SAC 1973]. Prolonged 
periods in the oven at 103 2 C may cause oxidation of the
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fats and possibly evaporation of. volatile components 
[Pettinati et al 1973]. So a rotary evaporator was 
incorporated into this method, to improve the efficiency 
with which the extract was dried.
The dried samples were transferred to fat-free cellulose 
thimbles from the evaporating dishes, residual traces of 
the samples were transferred using fat-free cotton wool 
soaked in the solvent. This cotton wool was used to plug 
the thimbles. 150ml of analytical grade 40-60 petroleum 
ether was placed into each extraction unit, followed by the 
thimbles. The Soxhlet units were assembled in a water bath 
regulated at 80 C, extraction proceeded, for 1 hour. Each 
thimble was then successively removed, its contents ground 
in a mortar, returned to the thimble and the thimble 
returned to the Soxhlet unit. The extraction proceeded for 
another 2 hours. After completion of the extraction, the 
thimble was removed, the solvent distilled in the 
extraction chamber and poured off. The collection flask was 
then connected to a rotary evaporator, which was attached 
to a vacuum pump. The evaporator was operated at a vacuum 
of 0.8, rotation of 7 and a water bath temperature of 50 C. 
Each flask was placed onto the evaporator for an initial 
period of 20 minutes. After 20 minutes each flask was 
placed into an oven at 103 2 C for 1 hour then cooled in a 
desiccator and weighed. The flask was then replaced on the 
rotary evaporator for further 5 minutes periods, followed 
by drying for half an hour, cooling and weighing until 
constant weight was achieved. (Exact timing and conditions 
for using the evaporator were determined by trials). The 
weight of the extracted fat was used to calculate the 
percentage extractable fat of the test portion, using the 
formula given in Table A.8.1.
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Table A.8.2:
Results Obtained From the Pilot Tests
Sample Nurrber
Msan
values
Sanple 
Standard 
deviat ion 
(s)
Conf idence 
Interval 
C.I. ( )
1 2 3 4 5 6
Msthod 1
%  Ms i slure 1 21.5 19.3 19.6 45.1 40.0 61.0 34.4 17.13 18.0
2 2.79 13.3 6.7 3.0 3.3 3.3 5.3 4.16 4.38
%  Fat 1 29.3 33.3 29.3 34.9 37.7 35.8 33.4 3.4 3.58
2 28.9 30.2 23.4 23.0 23.1 23.2 25.3 3.32 3.5
Msthod 2
%  Moi sture 1 26.4 47.5 45.7 49.6 35.1 46.0 41.73 9.03 9.5
2 45.9 44.7 44.0 44.3 46.3 46.3 45.3 1.3 1.37
%  Fat 1 33.2 31.9 33.4 29.9 34.4 33.8 32.8 0.45 0.47
2 30.2 31.8 33.6 32.3 31.6 33.8 32.2 1.35 1.42
Msthod 3
%  Msi sture 1 45.3 46.2 46.0 46.4 46.5 46.0 45.2 2.2 2.3
2 45.6 45.5 46.0 45.9 55.0 34.2 45.3 6.6 6.95
%  Fat 1 32.7 31.3 31.1 30.7 30.6 31.1 30.7 0.58 0.61
2 32.1 32.2 31.4 31.7 23.5 42.5 32.2 6.04 6.36
C. Discussion of the Results
Method 1
The values obtained for the determination of moisture by 
this method are variable and below the expected level. 
Moisture was expected to be determined as approximately 
40-50% of the sample. The variability and inaccuracy of 
these results can be partially explained by a shortage of 
equipment at the time and the lack of expertise. However, 
Pettinati et al [1973] have stated that prolonged periods 
of drying at a high temperature cause fat spattering and
- 433 -
deterioration of the sample. These results would appear to 
support their thesis, fat spattering and a deterioration of 
the sample was noticed, the figures for the determination 
of fat are wide ranging, variable and lower than expected. 
It was therefore concluded that this method was not 
suitable.
Method 2
The first set of values for the determination of moisture 
using this method, -exhibit considerable variance about the 
mean and have a sample standard deviation of 9.5. The 
second set of values are more uniform. However the dried 
samples were hard and tightly bound as were those for 
method 1, but less fat spattering had occurred.
The values obtained for the determination of fat are more 
consistent than those for method 1, indicating that this 
method appears to be more appropriate. However the sample 
was still a hard and tightly bound mass and it was hoped 
that procedures in method 3, whereby the sample is dried 
with industrial methylated spirits and ground, would 
improve the success of the method.
Method 3
The values obtained for the determination of moisture using 
this method are the most consistent and are only marred by 
samples 5 and 6 in the second set of results which show 
considerable variability.
These two results caused inflation of the sample standard 
deviations of moisture (6.6) and fat (6.04) and yet appear 
to cancel each other out. There would seem to have been 
some anomaly in the sampling procedure which caused sample 
5 to be high in moisture and 6 to be high in fat.
The samples before and after drying were open and moveable 
unlike the hard, tightly bound dried samples in the
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previous cases. This indicates that the third method of 
drying, using alcohol, is the most suitable. The values are 
consistent and the dried sample is in a suitable condition 
for use in the determination of fat. An open free-flowing 
substrate is desirable during these analyses because the 
surface area is increased and the action of the fat solvent 
is likely to be optimised. The values obtained for the 
determination of fat are consistent, with the exceptions 
already mentioned, indicating that this method is the best 
of the three.
The third method was therefore chosen as the most suitable 
for the determination of moisture and extractable fat.
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Appendix 9
The British Pork Sausage: Its Manufacture and Some Market 
Data.
The majority of sausages consumed in the U.K. are the wet 
fresh emulsion type (95%). They can be sold fresh, chilled 
or frozen. Frozen sausages accounted for 20% of the total 
volume sales in 1984 [Mintel 1985]. This sector of the 
market is gaining at the expense of the butchers loose 
sausage market. Many of the sausages sold through butchers' 
shops are often manufacturers' loose sausages, previously 
sold to the butcher in bulk [Crook 1980].
Sausages are available in several sizes, the majority are 
either 'thick' or 'thin'. 'Thick' corresponds with 'eight 
to the pound' in a packet, whereas 'thin' sausages are 
packed 'sixteen to the pound'. These are sometimes known 
as chipolatas. Walls have recently marketed packs of ten 
sausages, and these have been used in this research. Other 
very large or very small sausages are also available.
Regional preferences govern the preferred size, meat 
content, particle size, and flavouring of sausages.
The market shares for sausages are shown in Tables A. 9.1 
A.9.5. [Mintel 1985]. Walls/Richmond are the brand leaders: 
the popularity of a quality product is represented by the 
volume sales of some of the own label brands, such as Marks 
and Spencer, who offer sausages with high meat content.
Wet emulsion type sausages are manufactured from:-
lean meat curing chemicals
ice or chilled water non-meat proteins
salt, seasoning meat fat
permitted preservatives cereal fillers
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Table A.9.1 The Sausage Market, 1979. (G.B)
Sausage Sales Tons £
Dcmest ic Fresh 233,000 . 295 mi 11 ion
Frozen 30,000 55 mi 11 ion
Saveloys & frankfurters 14,000
Total 277,000 350 mi 11 ion
Catering Fresh 72,000
Frozen 15,000 -
Saveloys & frankfurters 4,000 -
Total 91,000 N.A.
Table A.9.2a Domestic Sausage Sales According to Producer.
Tons
Manufacturers' loose sold through butchers 
Manufacturers' pre-packed, branded
Total Manufacturers1 fresh sausages
Imports - specialist sausages, frankfurters
Butchers' sausages - remaining sales - no figures available
50.000
145.000
195.000
22.000
Table A.9.2b Breakdown According to Type of Ivfeat
Manufacturers' loose Manufacturers' pre-packed
Pork 55% 45%
Pork and beef 30% 35%
Beef l^ /o 20%
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Table A.9.3 Regional Difference in Sausage Preferences: 1979
England and Wales Scot land
Manufacturers’ loose
Pork 55 up to 25
Pork and beef 15
Beef 30 75
Manufacturers' pre-packed
Pork 45 up to 40
Pork and beef 35
Beef 20 60
-
Source: personal ccmnunication Nick Wainford, British Sausage Bureau.
Table A*9.4 Breakdown of the British Sausage Market, 1978
Domestic
tons
Sector
%
Catering Sector 
tons %
Manufacturer pre-packed 135,700 48 51,500 57
Manufacturer loose 56,000 20 -
Butcher 53,800 19 21,500 24
Frozen 22,500 8 4,200 5
Frankfurter/hot dog 14,100 5 13,000 14
Total 282,100 90,200
Table A.9.5
a. Brand shares of fresh sausages
%
Wal 1 s/Richmond 20
Bowyers 8
Private Label 48
Other Brands 6
Butchers 18
100
Source: Trade and Mintel estimates
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b. Brand Shares of Fresh Sausages
%
Wa 1 1 s 12
Bowyers 12
Mat thews 11
Be j am 13
Other private labels 13
Other brands 33
100
Source: Trade and Mintel estimates 1985.
Several methods of industrial preparation have evolved, 
these vary with the scale of operation and ingredients 
used. „
The formation of a stable emulsion is essential in good 
quality sausage manufacture. The salt-soluble meat protein 
is the emulsifying agent which coats the particles of fat 
and enables this to mix with added water. The flavour and 
quality of the sausage depend on how well the emulsion is 
formed, its stability after mixing, during storage and 
cooking.
Mince and Mix
An older style method which involves mincing all 
ingredients prior to mixing in a mixer#
Bowl Chopper-Single Phase Operation
Chopping the various ingredients together in a bowl chopper 
as shown in Figure A.7.1, in a single phase carefully 
sequenced operation, has replaced the 'mince and mix'
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method. It entails the following: flaked meat is placed 
into the bowl chopper with ice or water, salt and 
seasoning, preservatives and any curing chemicals. These 
ingredients are then chopped together for about five 
minutes. Any non-meat proteins might be added at this 
point, for example, dried milk powder or soya protein. 
Once this has been mixed, the meat fat is added, chopping 
is resumed and finally cereal fillers are added, these act 
as binders. Mixing is controlled to achieve the desired 
consistency. Particle size has been shown to be important
in the stability- of the emulsion and different 
manufacturers' sausages have distinct particle sizes. 
Bowyers and some of the regional firms have a relatively
large particle size in their sausage: Walls sausages have 
moderately fine particles: Ross sausages have very fine 
particle size (this is because they are sold in a frozen
state and a small particle size prevents formation of
disruptive large ice crystals).
All-in-One Method
Sausages may be made by an all-in-one method where all the 
ingredients are placed together in the bowl-chopper and 
processed. Subsequently the mixture can be passed through 
an homogeniser to promote emulsification.
In all cases pH and temperature should be regulated within 
fine limits to produce sausages with stable emulsions. The 
type and quality of meat is very important [Martin 1980] 
and can influence flavour, colour and texture of the 
sausages. The anatomical region of the animal from which 
fat is taken for use in sausage manufacture affects the 
melting point of the fat [Evans and Ranken 1975]. It is 
undesirable to use a fat which has a low melting point, as 
it will tend to melt during chopping and reduce the 
efficiency with which the emulsion is formed. It is 
usually necessary to use ice in manufacturing sausages to 
offset the high temperatures caused by processing.
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Each type of machinery has an optimun temperature range 
associated with its use. The temperature of sausage 
processing is directly related to the duration of shelf 
life of the product.
The rate and speed of chopping are clearly important and 
affect the emulsion and the weight of fat which can be 
emulsified. Clean sharp blades exerting high shear forces 
tend td promote particulation and thereby emulsification of 
the fat. Once the sausage mixture is formulated it is 
placed into skins - these were originally hog intestines, 
but are now usually made from collagen, as synthetic 
castings. Walls have marketed a sausage in packs of ten, 
used in this research, which has 'sprayed-on' skins 
consisting of finely sprayed-on collagen. This is a new 
process, which has clear advantages in terms of time and 
effort [Crook 1980].
Sausages are then packaged and distributed. As perishable 
items they should pass along the distribution chain within 
48 hours [Crook 1980].
Figure A . 9.1. Bowl Chopper Used In Sausage Manufacture
MOVING
BOWl
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Appendix 10
The Methods of Cooking Pork Sausages:
The following methods were used in the practical 
investigation of the effects of cooking on pork sausages.
Using unpricked sausages:
1. Grilling
2. Dry-frying
3. Frying in lard
4. Frying in oil
5. Baking
6. Deep fried
7. Microwave cooking for 4.5 mins.
8. Microwave cooking for 7 mins.
9. Dry frying and blotting
10. Frying in lard.and blotting
Using pricked sausages:
11. Grilling
12. Frying in lard
In the first 10 cases unpricked sausages were used in 
accordance with manufacturers' guidelines from the British 
Sausage Bureau [1980].
1- Grilling
1. Five weighed raw pork sausages were placed onto a grill
pan and weighed. The weight of the pan and sausages
was recorded.
2. A grill on a standard gas cooker was pre-heated for 1 
minute on "full" setting. This was reduced to "medium" 
setting prior to cooking.
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3. The grill pan was placed under the grill and the 
sausages cooked for 15 minutes.
4. The sausages were carefully turned every 3 minutes 
using tongs.
5. After cooking, each sausage was picked up with the 
tongs and tapped onto the pan to allow drops of 
"cook-out" to fall into the pan.
6. The sausages were placed in a radial pattern, onto the 
pre-weighed "Pyrex" plate. This was then placed into 
the refrigerator to cool for 2 hours.
7. The grill pan was allowed to cool to room temperature 
and then weighed. The weight of residue of "cook-out" 
in the pan was determined.
8. The plate of cooled sausages was weighed and the weight 
recorded.
2. Drv-Frvinq
1. Five weighed raw pork sausages were placed into a 
clean, dry, frying pan the weight of which had been 
recorded. No fat was added.
2. A standard gas burner was lit and turned to '5' or 
'medium' setting.
3. The pan containing the sausages was placed over the 
burner and the sausages were cooked for 15 minutes.
4. The sausages were carefully turned every three minutes 
using the clean dry tongs.
5. After cooking, each sausage was picked up with the 
tongs and tapped twice onto the pan and then placed in 
a radial pattern on a clean dry "Pyrex" which was
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placed in the refrigerator to allow cooling for 2 
hours.
6. The weight of the frying pan was determined when it had 
cooled to room temperature. The weight of the residue 
of 'cook-out' in the pan was determined and recorded.
7. The plate of cooled sausages was weighed and the weight 
recorded.
3. Frying in lard ~
1. A knob of lard weighing approximately 30g was placed 
into a clean, dry, frying pan, the weight of which had 
been recorded.
2. The pan and fat were weighed, five sausages were added 
_ and the pan and its contents re-weighed.
3. The remaining procedure was identical to that described 
in 2 above.
4. Frying in Oil
1. A quantity of "Mazola" corn oil weighing approximately 
30g was placed into a clean dry frying pan the weight 
of which had been recorded. The pan and oil were then 
weighed.
2. Five raw sausages were added to the pan and it was 
re-weighed.
5 Baking
1. A gas oven was pre-heated to gas mark 6.
2. A baking tray was greased and weighed.
3. Five sausages were placed into the tray and the tray
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was re-weighed.
4. The baking tray was then placed into the centre of the 
gas oven regulated at mark 6.
5. The sausages were cooked for 15 minutes and then 
turned, after which they were cooked for another 15 
minutes.
6. After cooking the tray was removed from the oven and 
the sausages wgre picked up with the tongs, tapped 
twice upon the side of the tray and then arranged in a 
radial pattern on a clean, dry "Pyrex" plate. This was 
then placed into the refrigerator for 2 hours to allow 
the sausages to cool.
7. The weight of the cooled plate and sausages was then 
determined.
6- Deep Frying
1. A small thermostatically controlled electric deep fat 
fryer, approximately 17cm diameter and 15cm deep, was 
half filled with 'Mazola' corn oil and weighed.
2. Five sausages were weighed and their mean weight 
recorded.
3. The oil was pre-heated until its temperature reached 
175-185 C.
4. The five sausages were then placed into > the fat and 
then cooked for 10 minutes. (It was discovered that 
half way through the cooking time the temperature of 
the hot fat was approximately 150 C).
5. After cooking each sausage was removed from the fat 
using tongs and tapped twice on the edge of the fryer 
to allow the excess fat to fall from the sausage.
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6. The sausages were then arranged radially on a 
pre-weighed plate and placed into the refrigerator to 
cool for 2 hours after which the plate and sausages 
were weighed.
7. The cooled fryer and fat were then re-weighed and the 
change in the weight of the pan and contents was noted.
7. Microwave Cooking
Tests were conducted to ascertain the length of time 
required to cook five sausages in the microwave oven. 
One minute per sausage is recommended. This time should 
be multiplied by the number of sausages to be cooked. 
Consequently a cooking time of seven minutes was 
tested. 4.5 minutes was subsequently found to be more 
appropriate for five sausages.
1. An oval "Pyrex" dish was lightly greased with lard and 
weighed.
2. Five sausages were placed into the dish, which was then 
re-weighed.
3. The dish was loosely covered with a piece of cling film 
and placed into the oven for cooking.
4. The sausages were cooked1 for half the prescribed 
cooking time. The oven Was switched off and the 
sausages turned using the tongs. Those at the outside 
of the dish were exchanged for those in the centre.
5. The cooking was resumed for the full period.
6. After cooking each sausage was removed from the dish 
using the tongs, tapped twice on the side of the dish 
and placed onto a "Pyrex" plate in a radial pattern.
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*7. The plate of sausages was placed into the refrigerator
for two hours for cooling.
I
8. After cooling the plate of sausages was re-weighed.
9. The cooled cooking dish and residual 'cook-out' were 
weighed and the weight of the residue determined.
9. Dry Frying and Blotting
The procedure for cooking the sausages was the same as 
that outlined in (2) above.
1. 5 squares of absorbant kitchen paper were numbered from
1-5, folded and weighed.
2. Each cooked sausage was placed onto one of the pieces
  -of-paper on a pre-weighed 'Pyrex' plate.
3. Each piece of paper was then used to rub the grease
from the surface of the sausage which had been placed
upon it.
4. Each piece of paper was then re-weighed and the weight 
of the blotted fat was determined by difference.
5. The sausages were then placed onto the plate and into 
the refrigerator for two hours to cool.
6. The weight of the cooled pan and cooking residues was
determined.
10. Frying in Lard and Blotting
The procedure for cooking is described in (3) above and 
that for blotting in (9) above.
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11- Pricking and Grilling
It was decided to prick the sausages down two sides in 
four places using a four pronged fork, they were then 
grilled, as described in (1) above.
12. Pricking and Frying in Lard
It was decided to prick the sausages down two sides in 
four places using a four pronged fork, they were then 
fried in lard as described in (3) above.
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appendix 11: Calculations; Determination of Fat and
Moisture in Sausages
Appendix 11 
T a b le  A l l . 1
Results: Weighings Recorded During The Experimental Analysis of the Effects of Cooking on Sausages
C O O K I N G  M E T H O D n
Weight of 
Sausage Before 
Cooking 
(g).
Weight of 
Sausage After 
Cook i ng 
(g)
P E R  S A U S A G E
Weight Loss 
on Cooking 
(g) (%)
Weight
Residue
(g)
of
in Pan
(%)
Evapora't ion 
Loss 
(g) (%)
Calor i f ic 
Value of Fat 
Lost (K.cal)
Gr i11i ng 1 5 46.2 38.2 7.8 16.9 6.6 14.3 1.2 2.6 32.5
2 5 45.6 33.6 12 26.3 5.9 12.9 6.1 13.4 29.9
X 10 45.9 35.9 9.9 21.6 6.3 13.7 3.7 8.0 31.3
Dry Frying 1 6 45.6 31.0 14.6 32.0 6.0 13.2 8.6 18.9 26.0
2 5 46.0 30.2 15.8 34.4 6.8 14.8 9.0 19.6 19.3
X 10 45.8 30.6 15.1 33.0 6.4 14.0 8.8 19.2 23.0
Frying in Lard 1 5 45.6 30.7 14.9 32.7 6.9 15.1 8.0 17.5 24.4
2 5 45.8 32.2 13.6 29.7 6.8 14.9 6.8 14.8 20.2
X 10 45.7 31.5 14.3 31.2 6.9 15.0 7.4 16.2 22.3
Frying in Oi 1 1 5 56.8 39.6 17.2 30.3 7.7 13.6 9.5 16.7 30.5
2 4 44.8 33.4 10.4 23.2 2.2 4.9 8.2 18.3 12.6
X 10 51.5 36.8 14.2 27.6 5.3 10.2 8.9 17.3 21.6
Drv Frying and Blotting 1 5 45.2 34.6 10.6 23.5 3.6 7.9 7.0 15.5 10.9
2 4 46.4 32.0 14.4 31.0 5.8 12.5 8.6 18.5 15.3
X 10 45.7 33.4 12.3 26.9 4.6 10.1 7.7 16.8 12.8
Baking 1 5 46.2 31.9 14.4 31.2 5.8 12.6 8.6 18.6 20.2
2 5 46.1 32.0 14.1 30.6 6.1 13.2 8.0 17.4 18.1
X 10 46.2 32.0 14.3 30.9 6.0 12.9 8.3 18.0 19.3
Microwave 7 Minutes 1 5 43.5 26.0 17.5 40.2 5.5 12.6 12.0 27.6 (+1.7)*
4 1/2 Minutes 2 5 44.2 32.8 11.4 25.8 5,6 12.7 5.8 13.1 3.3
Frying in Lard and Blotting 1 5 51.8 39.6 12.2 23.6 5.4 10.3 6.8 13.3 10.8 |
Deep Frying 1 5 46.1 36.8 9.2 20.0 4.2 9.1 5.0 10.8 10.7
2 5 44.8 34.4 10.4 23.2 3.6 8.0 6.8 15.2 1,7
X 10 45.4 35.6 9.8 21.6 3.9 8.6 5.9 13.0 5.6 j
Pricking and Grilling 1 5 44.0 34.4 9.6 21.8 5.0 11.4 4.6 10.4 21.4
2 5 45.4 31.4 14.0 30.8 7.6 16.9 6.4 14.1 39.8
X 10 44.7 32.9 11.8 26.4 6.3 14.1 5.5 12.3 30.4
Pricking and Frving 1 5 46.0 30.4 9.6 21.8 5.0 11.4 4.6 10.4 24.8
2 5 45.4 31.4 14.0 30.8 7.6 16.9 6.4 14.1 29.0
X 10 45.7 30.9 11.8 25.8 6.35 13.8 5.5 12.0 27.0
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Figure A. 11.0
Recording Sheet (example) Run No. 1A
Foodstuff and/or Method of Cooking: Raw Sausages Date: 31.7.80
Wfeights
F L A S K  No.
1 2 3 4 5 6
Dish & Sand
Dish
Sand
Dish & Sample 
Dish etc. (dried)
136".8169
115.8545
20.9550
142.3342
136.8096
133.4411
112.4959
20.9376
139.7828
133.4335
134.4767
111.2529
23.2193
141.7300
134.4722
132.9218
117.3342
15.5822
139.2682
132.9164
131.5442
110.0319
21.5080
137.5486
131.5399
132.5045
115.7465
26.7541
140.3104
132.5006
Sample Weight 5.5246 6.3493 7.2578 6.3518 6.0089 7.8098
Drying Time 3 1-fours
Dish & Sample 
Dish & Sample 1. 
(After Drying)-- 2—
3.
4.
Wsight Loss 
on Drying
142.3342
139.8363
139.8333
2.5009
139.7828
136.8625
136.8506
2.9322
141.7300
138.3974
138.3939
3.3361
139.2682
136.3327
136.3285
136.3210
2.9472
137.5486
134.7587
134.7573
2.7913
140.3104 
136.7261 
136,7180
3.5924
%  Moisture 45.268 46.18 45.96 46.399 46.45 46.00
Extraction Time 3hrs 
Flask and Extract
1.
2.
3.
- -- -4.
.5.
103.5880
103.5760
103.5789
103.5738
88.1940
88.1912
88.1799
88.1726
88.1720
109.9959
109.9893
109.9833
103.5154
103.5153
102.6548
102.6395
102.6330
Wt of Flask & 
Extract Used 
Dried Flask 
Extracted Fat
103.5788
101.7694
1.8044
88.1912
86.2012
1.99
88.1720
85.9149
2.2571
109.9833
108.0326
1.9507
103.5153
101.6791
1.8362
102.6330
100.2017
2.4
%  Fat Content 32.68 31.342 31.10 30.71 30.56 31.13
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Calculations: The Fat and Moisture Contents of Sausages 
and Losses in Fat and Moisture on Cooking.
A combination of the results presented in Tables 6.1 and 
A.11.1. permitted the following:
Grilling
Mean weight of sausage before cooking 45.9g 
Moisture content @ 45.3% 20.7 9g
Fat content @ 31.9%" 14.64g
35. 9g 
15.83g 
9.26g
So, loss in moisture through cooking 4.96g = 23.9%
And, loss in fat through cooking 5.38g =36.7%
Drv Frying
Mean weight of sausage after cooking 
Moisture content at 44.1%
Fat content at 25.8%
Mean weight of sausage before cooking 45.8g
Moisture content @ 45.5% 20.84g
Fat content @34.6% 15.85g
Mean weight of sausage after cooking 30.6g
Moisture content @ 41.3% 12.64g
Fat content @27.8% 8.51g
So, loss in moisture through cooking 8.2g = 39.3%
And, loss in fat through cooking 7.34g = 4 6.3%
Frying in Lard
Mean weight of sausage before cooking 45.7g
Moisture content @ 44.8% 20.47g
Fat content @ 35.3% 16.13g
Mean weight of" sausage after cooking 31.5g
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Moisture content @ 40.8% 12.85g
Fat content @28.0% 8.82g
So, loss in moisture through cooking 7.62g = 37.2%
And, loss in fat through cooking 7.31g = 45.3%
Frying in Oil
Mean weight of sausage before cooking 51.5g
Moisture content @ 45.5% 23.43g
Fat content @ 34.3%- 17.67g
Mean weight of sausage after cooking 36.8g
Moisture content @ 41.7% 15.35g
Fat content @ 28.5% 10.49g
So, loss in moisture through cooking 8.08g = 34.5%
And, loss in fat through cooking 7.17g = 40.6%
Dry frying and blotting
Mean weight of sausages before cooking 45.7g
Moisture content @ 45.7% 20.88g
Fat content @ 34.4% 15.72g
Mean weight of sausages after cooking 33.4g
Moisture content @ 41.2% 13.76g
Fat content @ 30.3% 10.12g
So, loss in moisture through cooking 7.12g = 34.1%
And, loss in fat through cooking 5.6g = 35.6%
Baking
Mean weight of sausages before cooking 4 6.2g
Moisture content @ 45.9% 21.2g
Fat content @ 35.0% 16.17g
Mean weight of sausages after cooking 32. Og
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Moisture content @ 41.8% 13.38g
Fat content @28.7% 9.19g
So, loss in moisture through cooking 7.82g
And, loss in fat through cooking 6.98g
Microwave - 7 minutes
Mean weight of sausages before cooking 43.5g 
Moisture content @ 45.8% 19.92g
Fat content @35.0%- 14.44g
Mean weight of sausages after cooking 26.Og 
Moisture content @31.4% 8.16g
Fat content @33.7% 8.7 6g
So, loss in moisture through cooking 11.7 6g
And, loss in fat through cooking 5.68g
Microwave 4 minutes
Mean weight of sausages before cooking 44.2g 
Moisture content @ 45% 19.8 9g
Fat content @35.1% 15.51g
Mean weight of sausages after cooking 32.8g 
Moisture content @ 38.2% 12.53g
Fat content @32.5% 10.66g
So, loss in moisture through cooking 7.36g
And, loss in fat through cooking 4.85g
Deep Frying
Mean weight of sausages before cooking 45.4g 
Moisture content @ 46.4% 21.06g
Fat content @34.4% 15.62g
36.9%
43.2%
59%
39.3%
37.0%
31.3%
Mean weight of sausages after cooking 35. 6g
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Moisture content @ 41.6% 14.8g
Fat content @ 32% 11.39g
So, loss in moisture through cooking 6.26g = 29.7%
And, loss in fat through cooking 4.23g = 27.1%
Frying in Lard and Blotting
Mean weight of sausages before cooking 51.8g
Moisture content @ 45.5% 23.57g
Fat content @ 34.2%- 17.72g
Mean weight of sausages after cooking 39.6g
Moisture content @ 41.5% 16.43g
Fat content @31.1% 12.32g
So, loss in moisture through cooking 7.14g = 30.3%
And, loss in fat through cooking 5.4g = 30.'5%
Pricking and Grilling
Mean weight of sausages before cooking 44.7g
Moisture content @ 45.1% 20.16g
Fat content @34.3% 15.3g
Mean weight of sausages after cooking 32.9g
Moisture content @ 44.6% 14.67g
Fat content @25.8% 8.4 9g:
So, loss in moisture through cooking 5.4 9g = 27.2%
And, loss in fat through cooking 6.8g = 44.5%
Pricking and Frying in Lard
Mean weight of sausages before cooking 45.7g
Moisture content @ 45.1% 20.61g
Fat content @ 34.2% 15.63g
Mean weight of sausages after cooking 30.Sg
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Moisture content @ 40.0%
Fat content @26.8%
So, loss in moisture through cooking 
And, loss in fat through cooking
The Effect of Blotting the Sausages
The following tables show the effect 
surfaces of the sausages with absorbent
To determine the weight of fat on the surface of the five 
sausages which were cooked in each case, the weight of 
the paper is subtracted from that of the paper and 
blotted fat.
Two cooking mothod» were uied: Dry frying and frying In lard.
Dry Frying and Blotting 
Table
Welghta (g)
Number of I'apur
1 2 3 4 5
Mean
Value
Paper and Blotted Fat 
Paper
1.450
1.212
1.458 
1.137
1.358
1.152
1.440
1.194
1.441
1.122
Blotted Fat 0.238 0.321 0.206 0.246 0.319 0.266
Table
Summaryi Hean values for Ulotted Fat (g)
Weights (g)
0.266 Dry Frying and Blotting
0.301 Dry Frying and Blotting
0.340 Frying In Lard and Blotting
Frying In Lard and Blotting 
Table
Weights (g)
Number of Paper
1 2 3 4 5
Hean
Valuu
Paper and Blotted Fat 1.594 1. 329 1.555 1.539 1.440
Paper 1.272 1.083 1.177 1.161 1 .063
Blotted Fat 0. 321 0.246 0.378 O. 178 0. 377 O. J4
Number of Paper
1 2 3 4 5
Hean
Value
Paper and Blotted Fat 
Paper
1.455
1.153
1.496
1.199
1.443
1.168
1.432 
1. 190
1.677
1.287
Blotted Fat 0. 302 0.297 0.275 0.242 O. J90 O. 301
12.36g
8 .28g
40.3% 
47.0%
of blotting the 
kitchen paper.
8. 3g = 
7.35g =
- 455 _
APPENDIX 12
Figure A.12.0: Questionnaire: Factors Likely To Affect
Sepsory Acuity
DO NOT WRT
IN THIS
COLUMN
456
No
Before you do the taste test please answer these 
questions. (They relate to factors which might affect 
your sensitivity to taste.)
1. Do you smoke?
Yes. Every day 
Yes. Occasionally 
No.
Please tick
Code
No.
Col
No.
i-:
21
2 . Are you currently suffering from a cold or similar 
infection?
Yes
No
Please tick
If so, are you taking any pills or medicine for it?
Yes
No
Please tick
1
0
1
o
22
23
3. When did you last eat or drink anything?
Within the last hour |__, please tick
1 - 2  hours ago
2 - 5  hours ago
Longer (please state 
length of time in hours)
24
4 # If you have consumed food or drink in the last hour, 
please write down what this was.
25-
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Figure A.12.1. Sensory Questionnaires For Use With Sausages
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TASTING SESSION No.
Name   Date
Time
Here are four pieces of different sausages. One is marked "S" 
for "standard sausage", the rest are numbered.
I would like you to taste them and compare each numbered one with th< 
"standard sausage" and say how fatty you think they are:
Please tick one of the lines to say whether they 
are fattier than, the same as, or less fatty than 
the standard sausage.
418 624 372
Sample number ......  ....
Fattier than S
Same as S
Less fatty than S
Then I would like to know how much difference you could taste
please tick the phrase which best describes how 
much difference in fattiness you can taste:
418 624 372 .
Amount of Difference
None
Slight
Moderate
Much
Extreme
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please tick the phrase which best describes how 
much you like or dislike each sausage:
418 624 372
Description............. ......  ......  .....
Like extremely ......  ......  .....
Like slightly ......  ......  .....
Neither like nor dislike ......  ......  .....
Dislike slightly ......  ......  ... e__
Dislike extremely ......  ......
Your Comments
How did you tell the difference between the sausages?
Whether or not you found any difference, please write down 
what you were looking for/how you set about trying to find 
a difference
Was it easy?
Any other comments?
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Figure A.12.2 : Behavioural Questionnaire Administered
During Sensory Evaluation of Sausages
DO NOT WRITE
IN THIS
COLUMN.
QUESTIONNAIRE
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No.
1. How often do you have sausages at home?
more than once a week 
once a week 
once a fortnight 
once a month 
4/5 times a year 
less often 
never
Please tick one
Code
No.
Col,
No.
1-3
2 . Which of these methods are used to cook sausages in your 
home?
grilling
frying in oil
frying in lard
frying with no added fat
deep frying
cooking in a tin in the oven 
microwave
other (please explain)
Please tick 1 0 5
1 0 6
1 0 . 7
1 0 8
1 0 9
1 0 10
1 0 11
1 0 12
3. Please state the method you use most often and explain 
why you cook sausages this way
13
14-1:
Do you think that the cooking method you use alters the 
fat content of the sausages?
Yes
No
Please tick
16
If so, does it go: 
Up
Down
Please tick 462
Did you choose your cooking method because it alters the 
fat content of sausages more than the other methods listed 
in 2?
Yes
No
Please tick
DO NOT WRI1
IN THIS
COLUMN
Code
No.
1
0
1
0
Col.
No.
17
18
5. Please list the combination of other foods that you would 
usually eat with sausages
Write (1) next to the most common accompaniment
19-2
27-2
Please write down what you mean when you describe a food 
as "fatty"
2 9 - 3
Would you call any of the foods in this list "fatty"?
If so, please tick them:
Fish and chips (take away) Please tick as many 1 0  33
White bread as you need to 1 0 34
Fried streaky bacon 1 0  35
Milk chocolate 1 0 36
Pork pie 1 0  37
Digestive biscuit 1 0  38
Grilled pork chops 1 0  39
7.
3. Please write down what you mean when you describe a food 
as "greasy"
4 0 - 4 4
9.
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Would you call any of the foods in this list "greasy"? 
If so, Diease tick them:
Fish and chips (take away) 
White bread 
Fried streaky bacon 
Milk chocolate 
Pork pie
Digestive biscuit 
Grilled pork chop
Please tick as many 
as you need to.
DO NOT WRT
IN THIS
COLUMN.
Code
No.
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0
Co!
No,
45
46
47
48
49
50
51
10. How much of the total food intake of the average Briton 
is fat?
Please tick the percentage which you think corresponds 
with the amount of the average Briton's total food intake 
that is fat:
Please tick10% 60%
20% 70%
30% 80%
40% 90%
50% 100%
52
11. Would you say that the British
Eat too little fat for health
Eat just the right amount of fat for health
Eat too much fat for health
Don11 know
Please
tick
12 Would you say that you
Eat too little fat for health
Eat just the right amount off-fat for health
Eat too much fat for health
Don't know
Please
tick
DO NOT write
IN THIS
COLUMN.
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1<3. Here is a list of foods:
How much of these foods is fat?
The table has spaces for your answer. Please tick the 
phrase you think best describes how much of these foods 
is fat.
1
i
i
i
! Foods 
Lean Rump Steak
All
Fat
99-100%
Mostly
Fat
56-98%
Half
Fat
45-55%
I
i!
Mostly 
Not Fat 
2-44%
No
Fat
0-1%
Don't
Knew
Milk j  • I
Apples —
White bread !
Margarine
Milk chocolate
Egg i.1 i
Double cream I
i
Boiled potato !
i
"All Bran" i  ■ !
Butter
i  : !  1 !
Shortbread 1 .  ji ■
Fried streaky bacon
i  i
j
Cheddar cheese !  I
1 : j
Chips
i i
Spaghetti |
Lard |
Jam doughnut *
Pork pie
Avocado pear
i
Lew cholesterol 
margarine
i
i
i
Fried pork sausage
Vegetable oil
Victoria sandwich cake •
Fried cod in batter i!
Code
No.
Col.
No.
56
57
58
59
60 
61 
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78 
7b 
8*0
DO NOT WRITE
IN THIS
COLUMN.
14
- 465 -
So far I have asked questions about fat in food. From 
which of the following sources would you say you gained 
information to answer these questions?
Magazines
Newspapers
T.V.
Radio
Nutrition education 
General education 
Other (please explain)
Please tick
Code
No.
1 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 0
Col.
No.
1-3
4-10
The following questions are to help me classify your 
answers:
1&. Are you on a diet of any sort at present?
Yes
No
If so, please explain what type:
Please tick
13
14
15 . What is your job in the University? (for lecturers/ 
research workers, or academic related, please state 
specialism)
15
17.
466
Have you ever had any formal nutrition education? 
Yes
No
If you answered "Yes", at what level did it cease? 
Basic
CSE/'O' Level 1 1 Please tick
'A1 Level 
Diploma 
Degree
Higher degree
DO NOT WRIi
IN THIS
COLUMN
Code
No.
Col.
No.
16
17
18. To which age group do you belong?
Please tick
18
0 -  20 
21 - 40 
41 - 60 
61 - 80
19. Are you:
Male
Female
19
Please tick
20. What is your nationality? 20
THANK YOU VERY MUCH FOR YOUR HELP
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Appendix 14. Some Market Data: Pate
Mintel [1984, 1987] categorise pate within the 'Savoury 
Spreads' group of products. Table A. 14.0 summarises the
nature of the market for savoury spreads, by value. The
market for pate has grown by a dramatic 500% in value
terms since 1977, reaching an estimated 60 million in
1986. This market growth is apparently strongly related 
to marketing campaigns by food manufacturers such as 
Mattessons [Mintel 1987].
Table A. 14.0 IK Savory Spreads Market by Value 1977-1986
£ mi 11 ion: retai sel1ing price
1977 1980 1983 1986
Processed cheese spreads 25 35 50 53
Meat and fish paste/spread 28 38 45 49
Pate 12 25 40 60
Yeast and beef extract 10.5 16 22 28
Sandwich spreads 4.5 6 7 10
80 120 164 200
Source: Mintel (1984b, 1987)
Pate can be regarded as the 'up-market' alternative to
pastes and spreads. It has a more upmarket customer base
than the other savoury spreads. Purchasing is heaviest 
among the ABC1 groups and in the prosperous South of the 
UK, and this is shown in Tables A.14.1 and A.14.2.
The market is divided by both product type and by 
container as follows:
Bulk packs - in terrine dishes, mostly through
delicatessens.
Chub packs - pre-packed spreading pate in 4oz
size
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small pots, terrines and D- 
shaped
containing sterilised pasteurised
A , /pate
Table A. 14.1 Housewives Buying Pate in Past Manth, 1978-83
Mhrch
1978
%
January
1971
%
December
1983
%
All 25 28 30
with children 26 35 36
AB 42 47 55
Cl 37 31 34
C2DE 17 25 24
Under 35 27 32 34
35-54 30 35 41
55+ 20 18 20
South 29 31 35
Midlands 29 32 29
North 21 22 26
Source: Mintel 1984b
The pates produced in bulk packs tend to have an upmarket 
customer base. The blander products sold in chub packs 
and cans are more akin to meat pastes and spreads, as 
traditionally known in the UK. These may have a customer 
base which is less upmarket. This would account for the 
wider social class distribution of pate noticed in 1986 
(Table A.14.2).
Tubs
Other (tins, cans) -
Table A.14.2. shows the market, split by sector.
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T a b l e  A. 14,2 H o u s e w i v e s  Buyin g Pate R e g u l a r l y  in 1986
Base 968 housewives %
A1 1 15
Wi t h children 19
Without children 13
Under 35 30
35-54 38
55 + 26
AB 21
Cl 16
C2 16
D 12
E 11
London/TVS 22
Ang1i a/Centra1 12
Harlech/TSW 13
Yorkshire/Tyne Tees 12 -
Granada 12
Sco 11 and 15
Source: Mintel 1987
Table A . 14.3 Pate Market by Sector, 1982 and 1986
1982; 
Vo 1 ume
%  ;
Va 1 ue
%
Va 1 ue 
£m
1986 
Va 1 ue
%
Va 1 ue 
£m rsp
Bulk 25 28 10 35 21
Chub packs 45 33 12 31 19
Tub s 15 19 6 22 13
Other 15 20 7 12 7
100 100 35 100 60
Source: Mintel (1984b, 1987)
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Appendix 15 Traditional Pate Recipes.
The following recipes were evaluated for their potential 
in this research (Section 8.2).
Computer analysis of each recipe, according to the 
procedure that is outlined in Section 8.1, enabled the 
fat content, by weight, for each recipe to be estimated. 
These figures are presented with the recipes.
Recine 1
Pork and Liver Pate Fat Content: 19.8% by weight.
Ingredients j
225g Pigs liver
450g Pork belly
450g Lean veal
lOOg Back fat (pork) or flare f
lcup Dry white wine
50mls Brandy
6 Black peppercorns
6 Juniper berries (optional)
ig Ground mace
5g salt
l Clove garlic
Procedure:
Mince meats, add half of fat (diced), seasonings, brandy 
and wine. Mix and leave to stand for 1-2 hours before 
cooking, to enhance flavour. Turn into 2 pint capacity 
terrine. Place remaining fat in strips across surface. 
Bake in a warm oven, gas mark 2, for 1 1/4 - 1 1/2 hours. 
Weight after cooking to aid slicing.
Source: Elizabeth David: French Provincial Cooking p. 69; 
p. 131; p.217.
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Recipe 2
Pate de Campagne Fat Content = 22.0% by Weight
Ingredients:
175g Streaky Bacon
225g Pigs liver
225g Belly of pork
1 Medium onion
3 Slices of -stale bread
1 Egg^ size 1
1 Clove garlic
5g Level tsp salt
Freshly milled pepper 
pinch Mixed herbs
Procedure:
Line terrine with bacon, skin the liver. Mince the pork, 
liver, onion and bread, coarsely. Add seasonings. Bind 
with the egg. Spoon mixture into terrine. Place onto 
baking tray containing water. Steam in a moderate oven 
for 1/2 hour. Cool under a weight. [Source: Stewwart K.
1974]
Recipe 3
Pate de Campagne Fat Content = 2 6.7% by weight
Ingredients
450g Minced pork
450g Minced veal
225g Minced ham or bacon
337g Minced pork fat
225g Pigs liver
2 cloves Garlic 
Salt 
Bayleaf 
Pepper
- 472 -
A l l s p i c e  
1 g l a s s  B r a n d y
S l i c e s  o f  fat u n s m o k e d  b acon, l a r d  or 
c l a r i f i e d  b u t t e r
P r o c e d u r e :
C o m b i n e  m i n c e d  m e a t s  a n d  fat. R e m o v e  s k i n  a n d  d u c t s  f r o m  
liver, m i n c e  or b l e n d  a n d  a d d  t o  t h e  m i x t u r e .  S e a s o n
w i t h  f r e s h  g r o u n d  p e p p e r  a n d  a l l s p i c e .  C r u s h  t h e  g a r l i c
a n d  s a l t  a n d  a d d  t h i s  a n d  t h e  b r a n d y  t o  t h e  m i x t u r e .
L i n e  t e r r i n e  w i t h  fat b a c o n .  P r e s s  in t h e  p a t e  m i x t u r e .
P l a c e  b a y l e a f  on t o p  a n d  p l a c e  l i d  o n  t e r r i n e .  S e a l  l i d  
w i t h  f l o u r  a n d  w a t e r  p a s t e .  C o o k  in a b a i n - m a r i e  f o r  1 
1/2 h o u r s  in a m o d e r a t e  oven. P r e s s  l i g h t l y  u n t i l  cold, 
t h e n  r u n  a l i t t l e  l a r d  o r  c l a r i f i e d  b u t t e r  on t o p  t o  
seal.
S ou r c e :  H u m e  a n d  D o w n e s  1981 
R e c i p e  4
R i l l e t t e s  o f  P o r k
I n g r e d i e n t s :
9 0 0 g  B e l l y  p o r k
3 5 0 g  P o r k  fat
S a l t  a n d  b l a c k  p e p p e r
1 C l o v e  g a r l i c
1 B a y l e a f
1 S p r i n g  p a r s l e y
1 S p r i g  t h y m e  or r o s e m a r y
P r o c e d u r e :
C u t  m e a t  i n t o  n a r r o w  str ip s.  D i c e  t h e  p o r k  fat finel y.  
S e a s o n  t h e  m e a t  a n d  fat w i t h  salt, f r e s h l y  g r o u n d  b l a c k  
p e p p e r  a n d  t h e  c r u s h e d  g a r l i c .  P a c k  t h e  m e a t  a n d  fat i n t o  
a t e r r i n e .  P u s h  t h e  h e r b s  d o w n  i n t o  t h e  c e n t r e  o f  t h e  
m i x t u r e  a n d  p o u r  a b o u t  1/4 p i n t  o f  w a t e r  o v e r  it. C o v e r  
w i t h  a lid. B a k e  for 4 h o u r s  in t h e  c e n t r e  o f  . a n  o v e n  
p r e - h e a t e d  t o  275 F (mark 1). S t i r  c o n t e n t s
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o c c a s i o n a l l y .  W h e n  t h e  m e a t  is t e n d e r  t u r n  t h e  c o n t e n t s  
i n t o  a s i e v e  p l a c e d  o v e r  a m i x i n g  b o w l ;  l e a v e  u n t i l  fat 
h a s  d r i p p e d  t h r o u g h .  R e m o v e  h e r b s  a n d  s h r e d  o r  l i q u i d i s e  
t h e  m e a t  t o  m a k e  a c o a r s e  p u r e e .  A d j u s t  s e a s o n i n g  if 
n e c e s s a r y .  P a c k  t h e  m e a t  i nt o  a l a r g e  e a r t h e n w a r e  pot, 
p o u r  e n o u g h  l i q u i d  fat o v e r  t h e  t o p  t o  seal.
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Appendix 16
Nutritional Analysis of Recipe for Chicken Liver Pate:
T h e  f o l l o w i n g  q u a n t i t i e s  o f  t h e  l i s t e d  i n g r e d i e n t s  
c o m p r i s e d  t h e  b a s i c  r e c i p e  f or  t h e  C h i c k e n  l i v e r  P ^t e.
C o d e  F o o d  I t e m  Q u a n t i t y
(145) C r e a m  d o u b l e  'summer 
(165) E g g s  w h o l e  r a w
(233) B a c o n  r a s h e r s  g r i l l e d  s t r e a k y  l e a n  a n d  fat
(373) L i v e r  c h i c k e n  r a w  
(500) S a r d i n e s  c a n n e d  in oil  f i s h  o n l y
T h e  f o l l o w i n g  n u t r i t i o n a l  a n a l y s i s  o f  t h e s e  i n g r e d i e n t s ,  
w a s  p r o d u c e d  b y  t h e  ' S u p e r d i e t '  a n a l y s i s  p r o g r a m :
F o o d  A n a l y s i s :
F A T  C A R B  E N G Y  P R O T  T H I A  R I B O  N I C T  F O L A  V I T C  V I T A  V I T D  C A L C  I RON
G G Kj G M g  M g  M g  u g  M g  u g  u g  M g  M g
G r a n d  T o t a l s :
T o t a l  w e i g h t s :
377 13.1 1 82 34  237 3.68 2 0.4 85. 3  4 0 8 6  160 6 58 0 7  1 2 . 7  838 75.6
P o t e n t i a l  c o n t r i b u t i o n  f r o m  t r y p t o p h a n :
51.4
T h e  t o t a l  w e i g h t  o f  i n g r e d i e n t s  w a s  1 6 6 2 g  a n d  it c a n  t h u s  
b e  c a l c u l a t e d  t h a t  t h e  p e r c e n t a g e  fat c o n t e n t  is e q u a l  to 
3 7 7 / 1 6 6 2  = 2 2 . 6 8 %
453 Gms 
227 Gms 
227 Gms 
68 0 Gms 
75 Gms
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A p p e n d i x  17: Q u e s t i o n n a i r e s :  S e n s o r y  E v a l u a t i o n  o f  P a t e
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F i g u r e  A . 17.0: Q u e s t i o n n a i r e :  H e d o n i c  R a t i n g  Test: Pate.
Tasting Session.
No..............
Date............
Time..... ......
Please taste each of the four samples and 
tick the phrase which best describes how much 
you like or dislike each one:
Description.
Like Extremely
Like Slightly
Neither like 
nor dislike
D O  N O T  WRITE
IN THIS COL 
Code. Col.
1-3
4
5
6
9
10
11
12
Dislike Slightly 
Dislike Extremely
Comments:
Please write down why you ticked these responses:
_ - 4 7 5 a -
F i g u r e  A , 17.1: Q u e s t i o n n a i r e :  M u l t i p l e  C o m p a r i s o n s
Test: Pate.
Tasting Session.
No..............
please taste the samples again and compare each 
coded one with "S", the standard sample of pate, 
and say how fatty you think they are:
(Then I would like to know how much difference 
you can taste-see below)
pleaee tick one of the lines to say whether they 
are fattier than, the same as, or less fatty than 
the standard pate, "S".
Fattier than S..... .................  ......
Same as S........... ....... . ..................
Less fatty than S ......  ......  ........
please tick the phrase which best describes 
how much difference in fattiness you could '■ 
taste:
Amount of Difference:
None
Slight
Moderate
Much
Extreme
DO NOT WRITE
IN THIS COL.
Code. Col.
1
13
14
15
16
17
18
19-20
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F i g u r e  A. 17.2: S h o r t  B e h a v i o u r a l  Q u e s t i o n n a i r e  A d m i n i s t e r e d
D u r i n g  S e n s o r y  E v a l u a t i o n  of Pate.
T h e  f o l l o w i n g  q u e s t i o n s  are t o  heslp m e  c l a s s i f y  y o u r  
ans we rs .
1. a ,H o w  o f t e n  d o  y o u  e a t  p a t e ?  
M o r e  t h a n  o n c e  a w e e k  
O n c e  a w e e k  
O n c e  a f o r t n i g h t  
O n c e  a m o n t h  
4-5 t i m e s  a y e a r  
L e s s  o f t e n
N e v e r  ........
Please tick one
DO NOT s WRT
IN THIS
COLUMN
Code
No.
Co!
No
31
2. W h i c h  t e x t u r e  d o  y o u  p r e f e r ?  
C o a rs e  t e x t u r e  p a t e
F i n e  t e x t u r e  p a t e
Please tick one 32
3. W h a t  is y o u r  j o b  in t h e  U n i v e r s i t y ?
P l e a s e  g i v e  an e x a c t  d e s c r i p t i o n  a n d  if l e c t u r e r / r e s e a r c h  
w o r k e r / a c a d e m i c  r el a t e d ,  p l e a s e  s t a t e  s p e c i a l i s m .
33
4. T o  w h i c h  a g e  g r o u p  do y o u  belong?_ 
0 - 2 0  
21 - 40 
4 1 - 6 0  
61 - 80
Please tick one 34
A r e  y o u  
M a l e  
F e m a l e
Please tick one 35
W h a t  is y o u r  n a t i o n a l i t y ? 36
T h a n k  you  v e r y  m u c h  for y o u r  help.
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Appendix 18: Questionnaire
- 4 7 8  -
F i g u r e  A . 18.0: Q u e s t i o n n a i r e :  H e d o n i c  R a t i n g  Test;
F o r  U s e  W i t h  T w o  S a m p l e s  of Pcit£.
DO NOT WRITE
IN THIS COL.
Tasting Session.
No:  '
Date : ;   ..... .
Time:...........
Please taste each of the two samples and tick the 
phrase which best describes how much you like or 
dislike each one:
Description:     ......
like extremely ......  .....
like slightly ......  ........
neither like/ ......  ........
dislike
dislike slightly ......  ........
dislike extremely ......  ........
Comments:
p l e a s e  e x p l a i n  y o u r  r e a s o n s  for t i c k i n g  t h e s e  r e s p o n s e s :
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Appendix 19 Pilot Questions About Fat
A  b e h a v i o u r a l  q u e s t i o n n a i r e  w a s  a d m i n i s t e r e d  d u r i n g  t h e  
f i r s t  s e n s o r y  t r i a l s ,  t h i s  is s h o w n  in A p p e n d i x  12. S om e  
o f  t h e  results, f o r  t h i s  q u e s t i o n n a i r e  w e r e  r e p o r t e d  in 
C h a p t e r  7. T h e  r e m a i n d e r  are  p r e s e n t e d  h e r e .  T h e s e  
q u e s t i o n s  w e r e  e f f e c t i v e l y  p i l o t e d  b y  t h e i r  i n c l u s i o n  in 
t h e  e a r l y  q u e s t i o n n a i r e .  T h e  s a m e  q u e s t i o n s  w e r e  i n c l u d e d  
in a q u e s t i o n n a i r e  t h a t  w a s  s u b s e q u e n t l y  a d m i n i s t e r e d  to 
a s a m p l e  o f  49 h o m e - m a k e r s ,  f r o m  d i f f e r e n t  s o c i o - e c o n o m i c  
gro up s,  in t h e  B o r o u g h  o f  G u i l d f o r d .  It w a s  a d m i n i s t e r e d  
d u r i n g  d e p t h  i n t e r v i e w s .  T h e  t w o  s et s  o f  r e s u l t s  are  
d i s c u s s e d  in C h a p t e r  10.
Q.6. P L E A S E  W R I T E  D O W N  W H A T  Y O U  M E A N  W H E N  Y O U  D E S C R I B E  A  
F O O D  A S  'FATTY'
C o m m e n t s F r e q u e n c y
(%)
1. T a s t e s  g r e a s y
2. V i s i b l e  fat
3. H i g h  fat  c o n t e n t
4. U n p l e a s a n t
5. J u i c y
6. T a s t e s  f a t t y
7. T a s t e s  r i c h
6 . H i g h  c a l o r i e  c o n t e n t  
9. H i g h  c a r b o h y d r a t e  c o n t e n t
40
30
1 7 . 9
11.6
8.0
5 .4
1.8
1.8
0.9
S o m e  r e p o n d e n t s  m a d e  m o r e  t h a n  o n e  c o m m e n t
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Q.7. W O U L D  Y O U  C A L L  A N Y  OF T H E  F O O D S  IN T H I S  L I S T  
'FATTY*'?
'Yes' 'No' A c t u a l  F a t
(%) (%) C o n t e n t *  (%)
F i s h  a n d  c h i p s  (take away) 74. 4 2 4. 1 1 0 . 3  + 1 0.9
W h i t e  b r e a d 5.4 92.9 1.7
F r i e d  s t r e a k y  b a c o n 8 6. 6 1 1. 6 4 4. 8
M i l k  c h o c o l a t e 2 8 . 6 69.6 3 0. 0
P o r k  p i e 76.8 2 1.4 2 7 . 0
D i g e s t i v e  b i s c u i t  - 7.1 91.1 2 0 . 5
G r i l l e d  p o r k  c h o p s 5 9.8 38.4 2 4 . 2
[* M c C a n c e  + W i d d o w s o n ,  1978]
Q.8. P L E A S E  W R I T E  D O W N  W H A T  Y O U  M E A N  W H E N  Y O U  D E S C R I B E  A  
F O O D  A S  'GREASY'
C o m m e n t s  F r e q u e n c y
(%)
1. V i s i b l e  f a t / o i l / s o l i d  or 60.8 
l i q u i d  fat
2. T a s t e  f a c t o r  2 9 . 6
3. B a d l y  c o o k e d - h i g h  fat c o n t e n t  2 0 . 6
4. S a m e  as f a t t y  1 1 . 6
5. C o m b i n a t i o n  o f  v i s u a l  + t a s t e  c u e s  4.5
6. P a r t i c u l a r  f oo ds  (eg. p o r k  pie) 2.7
S o m e  r e s p o n d e n t s  m a d e  m o r e  t h a n  o n e  c o m m e n t .
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Q.9. W O U L D  Y O U  C A L L  A N Y  
' G R E A S Y ' ?
OF THE FOODS IN THIS ,IST
'Yes %' 'No %'
F i s h  a n d  c h i p s  (take away) 8.3
W h i t e  b r e a d  0
F r i e d  s t r e a k y  b a c o n  70.5
M i l k  c h o c o l a t e  1.8
P o r k  p i e  19.6
D i g e s t i v e - b i s c u i t  0.9
G r i l l e d  p o r k  c h o p  39.3
1 4.3
97.3 
2 6. 8  
95.5 
7 7.7
96.4 
5 7 . 1
Q.10. H O W  M U C H  O F  T H E  T O T A L  F O O D  I N T A K E  O F  T H E  A V E R A G E  
B R I T O N  IS F A T
P e r c e n t a g e  F a t  in 
A v e r a g e  D i e t  (%)
F r e q u e n c y
(%)
30
40
60
20
7 0 / 8 0
50
10
2 9. 5
18.8
1 7.9
13.4
7.2
5.4
3.6
100
Q.ll. W O U L D  Y O U  S A Y  T H A T  T H E  B R I T I S H
E a t  t o o  l i t t l e  fat for  h e a l t h  
E a t  j ust t h e  r i g h t  a m o u n t  fat for  
h e a l t h
E a t  t o o  m u c h  fat for h e a l t h  
D o n ' t  k n o w
F r e q u e n c y  (%) 
0
11.6
7 9 . 5
8.9
100
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Q.ll. W O U L D  Y O U  S A Y  T H A T  Y O U
E a t  t o o  l i t t l e  fat f o r  h e a l t h  
E a t  j us t  t h e  r i g h t  a m o u n t  fat f or  
h e a l t h
E a t  t o o  m u c h  fat f or  h e a l t h  
D o n ' t  k n o w
13. HERE IS A LIST OF FOODS:
hOYMJCH OF THESE FOCBS IS FAT?
The table has spaces foh your answer. Please tick the phrase 
you think best describes how much of these foods is fat.
Foods
All Fat 
99-100%
Mast ly 
fat
56-98%
Half
fat
45-55%
MDStly 
not fat 
2-44%
No
fat
0-1%
Don11 
Know'
Lean rump steak 0 0.9 6.3 75.0 14.3 0
Milk 2.7 22.3 35.7 33.0 1.8 0
Apples 0.9 0 0 4.5 88.4 1.8
White bread 0.9 1.8 5.4 51.8 30.4 5.4
Margarine 36.6 32.1 11.6 13.4 1.8 2.7
Mi lk chocolate 2.7 42.0 36.6 15.2 0.9 0.9
Egg 1.8 8.9 19.6 28.6 30.4 4.5
Double cream 33.0 39.3 14.3 9.8 0.9 0
Boiled potato 0 0.9 3.6 24.1 65.2 3.6
"AI1 bran" 0.9 0 0.9 21.4 65.2 9.8
Butter 57.1 34.8 3.6 2.7 0 0
Shortbread 4.5 36.6 42.9 12.5 0 0.9
Fried streaky bacon 5.4 55.4 30.4 6.3 0 0
Cheddar cheese 14.3 48.2 25.9 8.9 0 0.9
Chips 4.5 20.5 38.4 31.3 2.7 0
Spaghett i 1.8 • 5.4 12.5 44.6 29.5 2.7
Lard 76.8 18.8 1.8 0 0 0.9
Jam doughnut 3.6 29.5 . 42 20.5 1.8 0
Pork pie 1.8 37.5 42.0 16.1 0 0
Avocado 0 6.3 8.9 18.8 49.1 15.2
Low cholesterol 19.6 17.0 16.1 31.3 8.0 6.3
margar ine
Fried pork sausage 4.5 35.7 45.5 11.6 0.9 0
Vegetable oil 42.0 16.1 10.7 6.3 9.8 12.5
Victoria sandwich cake 0 12.5 41.1 31.3 3.6 8.9
Fried cod in batter 4.5 23.2 39.3 30.4 1.8 0.9
F r e q u e n c y  m  
0
40.2
46.4
13.4 
100
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Q .14. SO F A R  I H A V E  A S K E D  Q U E S T I O N S  A B O U T  F A T  IN FOOD.
F R O M  W H I C H  O F  T HE  F O L L O W I N G  S O U R C E S  W O U L D  Y O U  SAY 
Y O U  G A I N E D  I N F O R M A T I O N  TO A N S W E R  T H E S E  Q U E S T I O N S ?
F r e q u e n c y  (%)
M a g a z i n e s  4 8.2
N e w s p a p e r s  3 1. 3
T V  3 6 . 6
R a d i o  1 9. 6
N u t r i t i o n  E d u c a t i o n  16.1
G e n e r a l  E d u c a t i o n  63.4
O t h e r  9.0*
* M a i n l y  ' c o m m o n  sense' o r  d i s c u s s i o n  w i t h  c l o s e  f r i e n d s  
a n d  r e l a t i v e s .
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Appendix 20
I n - d e p t h  I n t e r v i e w s  w i t h  G u i l d f o r d  H o m e - m a k e r s  
I n t e r v i e w e r  T r a i n i n g  
A i m  of d e p t h  i n t e r v i e w s :
E s s e n c e  of u n s t r u c t u r e d  r e s e a r c h  of t his t y p e  is a f l e x i b l e  
a p p r o a c h  to i n t e r v i e w i n g ,  this a l l o w  the w i d e s t  p o s s i b l e  
e x p l o r a t i o n  of v i e w s  and i d e a s / b e h a v i o u r  of the r e s p o n d e n t .
I n - d e p t h  i n t e r v i e w s ,  you ,  as the i n t e r v i e w e r  h a v e  o n l y  a 
l i s t  of t o p i c s  f o r  d i s c u s s i o n ,  it is up to y o u  to w o r d  the 
q u e s t i o n s  and to e n c o u r a g e  r e s p o n d e n t s  to t alk f r e e l y  on 
a n d  a r o u n d  the t o p ic (s )  and y o u  s h o u l d  g u i d e  the 
c o n v e r s a t i o n  o n t o  n e w  t o p i c s  f r o m  t i m e  to time.
T h e  a i m  is to a l l o w  r e s p o n d e n t s  to t alk at l e n g t h  in t h e i r  
o w n  w o r d s  and at t h e i r  o w n  l e v e l  of u n d e r s t a n d i n g .  
D i s c u s s i o n  can r a n g e  f r e e l y  to i n c l u d e  t o p i c s  t h a t  e m e r g e  
s p o n t a n e o u s l y  and m a y  n o t  h a v e  b e e n  f o r e s e e n  as r e l e v a n t .  
Y o u  as i n t e r v i e w e r  s h o u l d  take e v e r y  o p p o r t u n i t y  to s ee k  
c l a r i f i c a t i o n  apd a m p l i f i c a t i o n  w h e n e v e r  n e c e s s a r y  - PRO BE .
T h e  a i m  of t his r e s e a r c h  is to e l i c i t  the h o m e m a k e r ' s  i de as  
a b o u t ,  o r  p e r s o n a l  " c o n s t r u c t s "  of fat, f a t t y  f o o d s ,  and 
t h e  o c c a s i o n s  w h e n  t h e s e  a r e  e a t e n .  T h i s  i n f o r m a t i o n  
s h o u l d  be w i t h h e l d  f r o m  the r e s p o n d e n t ,  w h o  s h o u l d  b e  told 
t h a t  w e  a r e  i n t e r e s t e d  in i d e a s  a b o u t  f o o d ,  w h i c h  is 
c o r r e c t  b u t  n o t  s pe c i f i c .
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I n t e r v i e w e r ' s  C h e c k l i s t  
B E F O R E  G O I N G  T O  H O U S E  CHE CK :
1. The name and address
2. T h a t  the t ape r e c o r d e r  and m i c r o p h o n e  o p e r a t e  
c o r r e c t l y
3. S p e a k  an i n t r o d u c t i o n  i nto m i c r o p h o n e  - r e c o r d  o n t o
l a b e l s  and a f f i x  to the b l a n k  t a p e s  for  u s e  in 
i n t e r v i e w
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E q u i p m e n t  C h e c k l i s t
C l i p b o a r d
P e n
Q u e s t i o n n a i r e s
T i m e t a b l e  w i t h  r e s p o n d e n t ' s  n am e  a nd  a d d r e s s
2 T a p e  R e c o r d e r s  
2 M i c r o p h o n e s  
T a p e s
S t i c k y  L a b e l s
18 w o r d  c ar ds  
ID b a d g e
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Interview Schedule s Points to Cover
R E M E M B E R  T H A T  IT IS I M P O R T A N T  T O  P U T  T H E  R E S P O N D E N T  A T  
EASE, E X P L A I N  E V E R Y T H I N G  IN Y O U R  O W N  W A Y  A N D  P R O B E  W H E R E V E R  
P O S S I B L E .
I n t r o d u c t i o n
K E E P  D O O R S T E P  I N T R O D U C T I O N  B R I E F
C o v e r  t h e s e  p o i n t s
If n e c e s s a r y
I d e n t i f y  r e s p o n d e n t  w i t h  w h o m  
a p p o i n t m e n t  made.
G i v e  o w n  n a m e  
S h o w  I.D.
N a m e  of d e p a r t m e n t  and U n i v e r s i t y  
H a v e  c o m e  to k e e p  p r e - a r r a n g e d  
a p p o i n t m e n t
C h e c k  r e s p o n d e n t  is s t i l l  w i l l i n g  
( v o l u n t a r y )
"Ma y  I c o m e  i ns i d e "
P U T  R E S P O N D E N T  A T  E A S E
E X P L A I N P u r p o s e  of the s u r v e y  - or 
r e s e a r c h  t h e s i s  l o o k i n g  at 
p e o p l e s  i d e a s  a b o u t  food. 
DO N O T  M E N T I O N  F A T
2. C o n f i d e n t i a l  n a t u r e  of chat.
3. S o m e  i n d i c a t i o n  of l e n g t h  of 
i n t e r v i e w
S t r u c t u r e  of the " c h a t " /
i n t e r v i e w
- i n t e r e s t  in r e s p o n d e n t s  
i d e a s  thus y o u  w o n ' t  say  
m u c h
- use  of c a r d s  - w h a t  s p r i n g s  
to m i n d ?
- c a r r y  d i s c u s s i o n ,  t a l k i n g  
a b o u t  f oo d
- no r i g h t  or w r o n g  ide as .
5. N e e d  to u s e  tape r e c o r d e r  
- r e c o r d  w h a t  w e  say
S W I T C H  O N  IN " M A T T E R  O F  
FACT" M A N N E R
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T H E  I N T E R V I E W  
B R O A D  G E N E R A L S T A R T ?  P o i n t s  to c o v e r
C A R D  : F O O D / D I E T  in g e n e r a l .
P R O B E  w h i c h  f oods t h e y  e a t ?  in 
w e e k  v. w e e k e n d ?
D i f f e r e n t  m e a l s  d u r i n g  d a y ?  
W h a t  e a t e n ?
F o o d s  for f a m i l y  v. f r i e n d s  
- h o w  d i f f e r e n t ?
B a l a n c e  - h o w  a c h i e v e  t h i s ?
P R O B E  D i e t s  the y  u s e  and u n d e r ­
s t a n d i n g  of w e i g h t  loss.
Cals. C a r b o y h y d r . , F - P l a n  
etc. or d o  t h e y  t h i n k  of 
o v e r a l l  e a t i n g  p l a n  as d i e t ?
T y p e s  of f o o d s  e a t / a v o i d  on 
d ie t.  W hy ?  E s p e c i a l l y  
f a t t y  ones.
C A R D  : N U T R I T I O N
P R O B E  M e a n i n g ?  I m p o r t a n t  to t h e m ?  
C o n s i d e r  it w h e n  p l a n n i n g  
m e a l s ?  M o s t  i m p o r t a n t  
n u t r i e n t s ?  D o e s  it h a v e  
c o n s c i o u s  r o l e ?  B a l a n c e ?
H o w  a c h i e v e d ?  If m e n t i o n s  
s p e c i f i c  f ood ask w h y  
c o n s i d e r  it n u t r i t i o u s ?
C A R D  : C O M P O S I T I O N  O F  F O O D S  ( C o m p o n e n t s )
P R O B E  t h e i r  u n d e r t a n d i n g  of the 
c o m p o n e n t s  - fat, 
c a r b o h y d r a t e ,  p r o t e i n ,  etc. 
Do t h e y  c o n s i d e r  t h e s e  w h e n  
b u y i n g  foo d  o r  p l a n n i n g  
meal.' "W h a t  a b o u t  f a t ? " 
P o s s i b l y  o n t o  V I S I B L E :  
I N V I S I B L E  p o i n t  or b e l o w .
C A R D  : C O N V E N I E N C E  F O O D S
P R O B E  w h i c h  c o n v e n i e n c e  f o o d s  t h e y  
u s e ?  W h i c h  t he y  l i k e  and 
w h y  ?
H O W  T H E Y  C O O K  S A U S A G E S ?
W h y  fat. L i k e / D i s l i k e ?  
H o n H / R a d ?  W h v ?  ( P o s s . o r o b e
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CARD :
C A R D
C A R D
C A R D
C A R D
P R I C E
P R O B E  E c o n o m y  - h o w  a c h i e v e d ?
W h i c h  f o o d s  s e r v e d  to 
a c h i e v e  e c o n o m y  and w h i c h  
r e p r e s e n t  ' little l u x u r i e s ' ?  
C h e a p  v. e x p e n s i v e  f o o d s ?
P R O B E  on a n y  f a t t y  f o o d s  m e n t i o n e d  
e.g. s a u s a g e / b u r g e r s / f i s h  
and chi ps .  W h y  lik e  t he m  
p a r t i c u l a r l y ?  W h y  u s e  them?
H E A L T H
P R O B E  C o n s i d e r  it? F o o d s  h e a l t h -  
g i v i n g ?  'Good' f o r  h e a l t h /  
'Bad' f o r  h e a l t h ?  W h i c h  
f o o d s  t h i n k  in e a c h  c a s e ?  
W h y ?  P r o b e  F a t t y  v. H e a l t h  
a n g le ,  if a ri se s.  A l s o  
w h e r e  g o t  i n f o r m a t i o n ,  e.g. 
"Did y o u  r ea d  a b o u t  t h a t  
s o m e w h e r e ,  o r  d i d  y o u  h e a r  
a b o u t  it on the T V / R a d i o ? "
E N T E R T A I N I N G
P R O B E  R e f e r  b a c k  to start. H o w  d o 
f oo d s  s e r v e d  to g u e s t s  d i f f e r  f r o m  
t hose for f a m i l y ?  P r o b e  a c t u a l  
c o m p o s i t i o n  of m e a l ?  W h a t  a r e  the 
m o s t  i m p o r t a n t  c o n s i d e r a t i o n s  w h e n  
p l a n n i n g  m e a l s  for f r i e n d s / g u e s t s ?  
C o n s i d e r  the H e a l t h / N u t r i t i o n a l  
a n g l e  w h e n  p l a n n i n g  m e a l s  for 
f r i e n d s  or j u s t  h o w  to m a k e  it m o s t  
d e l i c i o u s ?
R E S P O N S I B I L I T Y
P R O B E  F ee l  r e s p o n s i b l e  for the
o t h e r s  for w h o m  (she) c o o k s ?  
H ow ?  In w h a t  w a y ?  D o e s  
(she) t hi nk  she f u l f i l s  h e r  
r e s p o n s i b i l i t y ,  e.g. o n  the 
h e a l t h  p o i n t ,  o r  c o u l d  she 
s e r v e  'better' m e a l s  f r o m  
the h e a l t h  p o i n t  of v i e w ?
F A T T Y
P R O B E  b o t h  t h e  f o o d s  t h i s  m a k e s  
t h e m  t hink of, i.e. f a t t y  
f o o d s  and the m e a n i n g  of the 
w o r d  'fatty'. W h a t  t h e y  
m e a n  w h e n  d e s c r i b i n g  food 
as ' fa t t y ' ?
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C A R D  G R E A S Y
P R O B E  a g a i n ,  b o t h  the f oods 
t h o u g h t  of as 'greasy' and 
w h a t  t hey m e a n  w h e n  t h e y  
d e s c r i b e  f ood as ' gr easy'.
A S K  T H E S E  S P E C I F I C  Q U E S T I O N S
H O L D  UP % C A R D " W h a t  p e r c e n t a g e  of the t o t a l  f ood  
i n t a k e  of the a v e r a g e  B r i t o n  is 
FAT?"
H O L D  UP C A R D " W o u l d  y o u  s a y  that the B r i t i s h  
e a t
T O O  M U C H  FAT F O R  H E A L T H
J U S T  T H E  R I G H T  A M O U N T  O F  F A T  F O R  
H E A L T H
T O O  L I T T L E  FAT F O R  H E A L T H ? "
H O L D  UP C A R D " W o u l d  y o u  s ay  that y o u  eat:
T O O  M U C H  F A T  F O R  H E A L T H
J U S T  T H E  R I G H T  A M O U N T  O F  F A R  F O R  
H E A L T H
T O O  L I T T L E  FAT F O R  H E A L T H ? "
G O  O N  T O  A S K  C L A S S I F I C A T O R Y  Q U E S T I O N S
- 4 9 3  -
Q u e s t i o n n a i r e  f o r  I n t e r v i e w e r  C o m p l e t i o n
LEAVE BLi 
_ _  1-
I N S T R U C T I O N S  F O R  I N T E R V I E W E R  IN U P P E R  C A S E  
Q u e s t i o n s  f or  r e s p o n d e n t  in l o w e r  c a s e
R E S P O N D E N T  NO.
E X P L A I N  IN O W N  W O R D S :
I s h o u l d  n o w  l i k e  to ask  y o u  some q u e s t i o n s ,  w h i c h  a r e  s i m p l y
t o  h e l p  us to c l a s s i f y  t h e  i d e a s  t h a t  y o u  h a v e  p u t  f o r w a r d  in
thi s  d i s c u s s i o n . -
(a) H a v e  y o u  e v e r  h a d  a n y f o r m a l  n u t r i t i o n  e d u c a t i o n ?
Y e s T I C K 1 3
N o 0
IF A N S W E R S  "NO" P R O C E E D  T O  2.
IF A N S W E R S  "YES" A S K  (b) A N D  (c) .
_ _  4-
(b) W h a t  t y p e  of n u t r i t i o n e d u c a t i o n  w a s  t h i s ?
—
H O L D  U P  C A R D  A —
(c) A t  w h a t  l e v e l  d i d  it c e a s e ?
B a s i c T I C K 1 0  8
C S E / 10 1 L e v e l 1 0
’A 1 L e v e l 1 0
D i p l o m a 1 0
D e g r e e 1 0
H i g h e r  D e g r e e - - -
1 0
H O L D  UP C A R D  B.
T o  w h i c h  age g r o u p d o y o u  b e l o n g ?
0 - 2 0 T I C K 1 9
2 1 - 4 0 2
41 - 60 3
61+ 4
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3(a) W h a t  is y o u r  p r e s e n t  o c c u p a t i o n ?  
P R O B E  F O R  F U L L  J O B  D E S C R I P T I O N .
IF A N S W E R S  " H O U S E W I F E "  O R  " U N E M P L O Y E D "  A S K  (b)
(b) W h a t  w a s  y o u r  p r e v i o u s  o c c u p a t i o n ?
P R O B E  F O R  F U L L  J O B  D E S C R I P T I O N .
LEAVE BIA
10-
13-
1(a) H o w  m a n y  p e o p l e  a re  t h e r e  in y o u r  h o u s e h o l d ?
IF A N S W E R S  '1' G O  T O  6.
IF A N S W E R S  'MORE T H A N  1' A S K  (b)
(b) H o w  m a n y  are
A d u l t s
C h i l d r e n  
aged less than 18
16
17
18
5(a) A r e  y o u  the  H e a d  of y o u r  H o u s e h o l d ?
Y e s  _ _ _  T I C K
N o
IF A N S W E R S  "YES" G O  T O  6.
IF A N S W E R S  "NO" A S K  (b)
(b) W h a t  is the  o c c u p a t i o n  o f  t h e  H e a d  o f  y o u r  H o u s e h o l d ?
1 19
0
20
P R O B E  F O R  F U L L  J O B  D E S C R I P T I O N
6(a) What is your Nationality ? - 495-
I F  M O R E  T H A N  O N E  P E R S O N  IN T H E  H O U S E H O L D  A S K  (b) 
IF N OT, G O  T O  7.
(b) A r e  a n y  m e m b e r s  o f  y o u r  h o u s e h o l d  f r o m  o v e r s e a s ?
T I C KY e s
N o
IF A N S W E R S  "NO" G O  T O  7.
IF A N S W E R S  "YES" P R O B E  W I T H  (c) a n d  (d)
(c) W h i c h  c o u n t r y  are t h e y  f ro m?
(d) H a s  t h e i r  p r e s e n c e  c a u s e d  a c h a n g e  in t h e  t y p e  o f  f o o d s  
e a t e n  in t h e  h o u s e h o l d ?
Y e s
N o
T I C K
IF A N S W E R S  "NO" G O  T O  7.
IF A N S W E R S  "YES" P R O B E  W I T H  (e)
(e) In w h a t  w a y  - can  y o u  e x p l a i n ,  p l e a s e ?
LEAVE BLANI
1
0
22
23
24
25
26
2 7 - 2
7(a) H a v e  y o u  a l w a y s  l i v e d  in B r i t a i n ?
Y e s  __  T I C K
N o
1
0
3 0
IF A N S W E R S  "YES" GO T O  8.
IF A N S W E R S  "NO" P R O B E  W I T H  (b) (c) a nd  (d)
(b) W h e r e  e l s e  h a v e  y o u  l i v e d ? ■496 -
LEAVE BL2 
31-2
D E P E N D I N G  O N  T H E  A N S W E R  T O  ( b ) , P H R A S E  (c) A C C O R D I N G L Y .
(c) D i d  t h i s  t i m e  o v e r s e a s  c a u s e  a n y  c h a n g e  in t h e  t y p e  of 
f o o d s  t h a t  y o u  e a t ?
Yes
N o
T I C K 1 34
0
(d) C a n  y o u  e x p l a i n ,  p l e a s e ? 35-3
8(a) A r e  y o u  on a d i e t  of a n y  s o r t  at t h e  m o m e n t ?
T I C KYes
N o
1 37
0
IF A N S W E R S  "NO" G O  T O  9.
IF A N S W E R S  "YES" P R O B E  W I T H  (b)
(b)
38-
H O L D  UP C A R D  C.
W h i c h  i n c o m e  g r o u p  d o e s  y o u r  t o t a l  h o u s e h o l d  i n c o m e  
fal l  i nt o?
0 -  5,000
6,000 -  10,000
1 1 . 0 0 0  - 1 5 , 0 0 0
1 6 . 0 0 0  - 2 0 , 0 0 0  
2 1 , 0 0 0  - 2 5 , 0 0 0  
M o r e  t h a n  2 5 , 0 0 0
T I C K
40
Thank respondent and bring interview to a close.
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A p p e n d i x  21: I n t e r v i e w  S c h e d u l e
INTERVIEW SCHEDULE:
- 498-
ASK FOR THE PERSON RESPONSIBLE FOR FOOD BUYING AND PREP. 
Before going into th€> house:-
Doorstep introduction, in your own words, explain that:
a) you are from the University, show ID card.
b) you are doing a survey of people's ideas about
food and would be grateful if they could spare time.
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INTERVIEWER COMPLETION QUESTIONNAIRE
LEAVE
BLANK
Code Col
INSTRUCTIONS FOR INTERVIEWER ARE 
Questions for respondent in lower
IN UPPER 
case.
CASE.
Respondent No..... 1-3
PLEASE EXPLAIN TO RESPONDENT, IN YOUR CWN WORDS THAT YOU
WANT TO ASK A FEW QUESTIONS ABOUT FOOD. DO NOT MENTION FAT
1. Would you call any of the foods in this list, "fatty"?
READ OUT LIST OF FOODS AND CIRCLE RESPONSE FOR EACH FOOD:-
Yes No
mince 1 0 4
single cream 1 0 5
lean rump steak 1 0 6
baked beans 1 0 7
cheddar cheese 1 0 8
butter shortbread biscuit 1 0 9
grilled bacon 1 0 10
apples 1 0 11
milk (full cream) 0 12
fishfingers 1 0 13
cream cakes 1 0 14
grilled pork sausages 1 0 15
skimmed milk 1 0 16
boiled carrots
low cholesterol polyunsaturated
1 0 17
margarine 1 0 18
pork pie 1 0 19
chips 1 0 20
bananas 1 0 21
jam doughnut 1 0
cont' d .... /. . .
22
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cont'd...
roast pork joint, 
vegetable oil 
fried pork sausages 
butter 
beefburgers 
milk chocolate 
white bread 
shoulder of lamb 
fried bacon
"All Bran" breakfast cereal
double cream
fried cod in batter
tomato soup
lard
digestive biscuit 
sausage roll 
margarine 
spaghetti
Yes No
0
0
0
0
0
0
0
0
0
0
0
0
0
0
o
o
0
o
LEAVE
BLANK
Code Col
23
24 
'25
26
27
28
30
31
32
33
34
35
36
37
38
39
40
41
2. Would you call any of the following foods, "greasy"?
READ OUT LIST BELCW AND CIRCLE RESPONSES FOR. EACH FOOD:-
Yes No
mince 1 0 42
single cream 1 0 43
lean rump steak 1 0 44
baked beans 1 0 45
cheddar cheese 1 0 46
butter shortbread biscuit 1 0 47
grilled bacon 1 0 &
  ±- I /
- 5ol - LEAVE
B1ANK
Code Col
cont1d
apples
milk {full cream) 
fishfingers 
cream cakes 
grilled pork sausages 
skimmed milk . 
boiled carrots
low cholesterol, polyunsaturated
margarine
pork pie
chips
bananas
jam doughnut
roast pork joint
vegetable oil
fried pork sausages
butter
beefburgers
milk chocolate
white bread
shoulder of lamb
fried bacon
"All Bran" breakfast cereal
double cream
fried cod in batter
tomato soup
lard
digestive biscuit 
sausage roll 
margarine
spaghetti
Yes
1
1
No
0
0
0
0
0
0
0
0
0
0
0
0
o
o
o
o
0
o
0
0
0
0
0
o
0
0
o
0
o
ol
.-3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
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. Resp. No...]
HAND RESPONDENT THE FAT RATING CARD (1)
ASK THE FOLLOWING IN YOUR OWN WORDS
Now I'm going to call out the names of foods and all I 
would like you to do is to tell me how much fat you think 
they contain, eg. you might think that oranges contain 
no fat.
CIRCLE RESPONSE GIVEN BY RESPONDENT:
I^an rump steak_
tfince _
3ingle cream _
3Sked beans _
c^eddar cheese
>utter shortbread
Frilled bacon___
■tuples ____
lk (full)  __
shfingers ___
bam cakes
ill
i
r
r
k
1
None
illed pork sausages 
immed milk
ow cholesterol 
olyunsaturated 
argarine _
otk pie _
h^ps__________ __
i>ananas __
jam doughnut
oast pork joint
2
Hardly 
Any
3
Some
Not
Half
4
Half
5
More
Than
Half
6
Mostly
7
All
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3. cont'd
vegetable oil
fried pork sausage
butter __
beefburgers __
milk chocolate __
white bread
shoulder of lamb_ 
fried bacon 
"All Bran" 
double cream
fried cod (batter)
tomato soup __
lard
digestive bisc‘t_
sausage roll
L • -margarine 
spaghe t’:i
1
None
2
Hardly
Any
3
Some
Not
Half
4
Half
5
More
Than
Half
6
Mostly
7
All
LEAVE
BLANK
Code Col
23
24
25
26
27
28
29
30
31
32
33
34
35 
35
37
38
39
HAND RESPONDENT THE LIST OF FOODS
4. Here is the list of foods that I have been calling out, can 
you please read down the list and tell me if there are any 
foods which you dont use at home in food preparation, or 
that you dont eat, either at home or out?
USE LIST ON NEXT PAGE TO RECORD FOODS NOT USED OR EATEN 
USE SAME TABLE TO RECORD RESPONSE TO Q5.
5. Are there any foods on this list that you do not like ?
GO THROUGH THE LIST WITH RESPONDENT AND RECORD FOODS
THAT THEY DO NOT LIKE ON NEXT PAGE:-
r > n n  1 r?
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TICK RESONSE GIVEN: 
Food not Eaten Food Not Liked
mmce
single cream...........
lean rump steals.........
baked beans.............
cheddar cheese.....
butter shortbread bisc't
grilled bacon...........
apples..................
milk
fishfingers..............
cream cakes  ..... .
grilled pork sausages....
skimmed milk.............
boiled carrots...........
low cholesterol margarine
pork pie.................
chips ...................
bananas........ .........
jam doughnut.........
roast pork joint........
vegetable oil..... ......
fried pork sausages,....
butter ..................
beefburgers .........
milk chocolate...........
white bread..............
shoulder of lamb........
fried bacon..............
All Bran.................
double cream.............
fried cod in batter.....
tomato soup.............
lard *...... ......
digestive biscuits 
sausage roll......
LEAVE
BLANK
Code Col
40
41
42 
43
44
45 
45 
47 
4B
49
50
51
52
53
54
55 
55 
57
58
59
60 
61 
62
63
64
65
66
67
68
69
70
71
72
73
74
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6. HAND RESPONDENT CARD (3)
Would you use any of these words to describe the 
following foods?
READ OUT LIST OF FOODS AND CIRCLE RESPONSES GIVEN 
RESPONDENT MAY GIVE MORE THAN ONE RESPONSE. RECORD ALL.
NR DK
pork sausages 1 * 2 3 4 5 6 7 8 1 2 3 9 0
mince 1 2 3 4 5 . 6 7 8 1 2 3 9 0
lean rump steak 1 2 3 4 5 6 7 8 1 2 3 9 0
beefburgers 1 2 3 4 5 6 7 8 1 2 3 9 0
shoulder lamb 1 2 3 4 5 6 7 8 1 2 3 9 0
roast pork 1 2 . 3 4 5 6 7 8 1 2 3 9 0
fish and chips 1 2 3 4 5 6 7 8 1 2 3 9 0
baked beans 1 2 3 4 5 6 7 8 1 2 3 9 0
fishfingers 1 2 3 4 5 6 7 8 1 2 3 9 0
cream cakes 1 2 , 3 4 5 6 7 8 1 2 3 9 0
digestive biscuits 1 2 3 4 5 6 7 8 1 2 3 9 0
milk chocolate 1 2 3 4 5 6 7 8 1 2 3 9 0
cream 1 2 3 4 5 6 7 8 1 2 3 9 0
low cholesterol marg 1 2 3 4 5 6 7 8 1 2 3 9 0
cheddar cheese 1 2 3 4 5 6 7 8 1 2 3 9 0
apples 1 2 3 4 5 6 7 8 1 2 3 9 0
bread 1 2 3 4 5 6 7 8 1 2 3 9 0
butter 1 2 3 4 5 6 7 8 1 2 3 9 0
carrots 1 2 3 4 5 6 7 8 1 2 3 9 0
lard 1 2 3 4 5 6 7 8 1 2 3 9 0
potatoes 1 2 3 4 5 6 7 8 1 2 3 9 0
vegetable oil 1 2 3 4 5 6 7 8 1 2 3 9 0
milk 1 2 3 4 5 6 7 8 1 2 3 9 0
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LEAVE BLA] 
Code Co!
7. Have you heard of any advice about changes that the British 
people should make in the type of foods they eat, to improve 
their health in the 1980's?
  TICK BOX
Yes
No
Dont Know 
Non Response
IF RESPONDENT ANSWERS "YES", ASK Q8, IF ANSWERS "NO", GO 
OH TO CLASSIFICATORY QUESTIONS.
8. What is the nature of this advice? Can you explain please? 
PLEASE WRITE IN
9. Where did you hear about this advice? 
TICK ALL RESPONSES THEY GIVE:
1. T.V.
2. Magazines
3. Radio
4. Papers
5. through own work/study
6. Health Education
7. G.P.
8. Hospital
OTHER...................
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LEAVE 
BLANK 
lode Co]
1-]
10. Do you think your cooking habits have changed in the last 
ten years?
YES 1 CIRCLE 
No 0
4
5
IF RESPONDENT ANSWERS "YES" ASK Q H ,  IF "NO" GO ON
11 . In what way has your cooking changed?.............................
6
INTERVIEWER PLEASE WRITE IN
7
cont1d . .../
- 50' 8- LEAVE
BLANK
Code Col
EXPLAIN IN OWN WORDS t
I should now like to ask you some questions, which are 
simply to help us to classify the ideas that you have 
put forward in this discussion.
1 a. Have you ever had any formal nutrition education?
Yes - 1
No 0
Dont Know 
Non response 
IF ANSWER'S "NO" PROCEED TO Q2 
IF ANSWERS "YES" ASK (b) AND (c)
b. What type of nutrition education was this? WRITE IN RESPONSE
HOLD UP CARD 4 
c. At what level did it cease?
Basic
CSE/O'level 
A'level 
Diploma 
Degree
Higher degree
2. HOLD UP CARD 5
To which age-group do you belong? 
0 -  .20 
.21 - 40
41 - 60 
61+-
,! 9 
10
1 0 ii 
1 0  12 
1 0 13
1 0 14
1 0 15
1 0 16
17
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LEAVE
BLANK
Code Col
3a .  What is your present occupation? 
PROBE FOR FULL JOB DESCRIPTION
IF ANSWERS “HOUSEWIFE" OR “UNEMPLOYED" ASK (b) 
b. What was your previous occupation?
PROBE FOR FULL JOB DESCRIPTION
18
19
20
21
22
23
4. How many people are there in your household? 
IF ANSWERS "1", GO TO 6.
IF ANSWERS "MORE THAN 1", ASK (b)
b. How many are:- Adults
Children aged less than 18
24
25
26
5. Are you the Head of your Household? Yes
No
TICK
IF ANSWERS “YES" , GO TO 6 
IF ANSWERS "NO" , ASK (b) 
b. What is the occupation of your head of household?
PROBE FOR FULL JOB DESCRIPTION
27
28
29
30
6. What is your country of origin?
1 31 
O
- 510 - Leave
Blank
Code Co]
7. Are you on a diet of any sort at the moment?
/
IF ANSWERS "NO", GO TO 8 
IF ANSWERS "YES", PROBE WITH (b)
b. What type of diet is this?
Y e s Q  
NO L t
TICK
8. HOLD UP CARD 6
Which income group does your Total Household Income 
fall into?
0 - 5,000
6,000 -  10,000
11.000 - 15,000
16.000 - 20,000 
21,000 - 25,000
More than 25,000
THANK RESPONDENT AND BRING INTERVIEW TO A CLOSE
For Interviewer completion after interview:
9. Sex of respondent Male
Female
10. Address of interview:
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LEAVE
BLANK
Code, Col
11. Interviewers assessment of SIZE of respondent 
Thin
About right weight for height
Obese (more than 10% over ideal body weight)
38
12. Interviewers assessment of racial origin of respondent 
White Briton 
Asian Briton
Other European.................
West Indian Briton 
African 39
Other
13. Length of time that interview took 40
14. Was there any resistance to the repertory grid? Yes
No
41
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Appendix 22 Multidimensional Scaling: Background 
Information
The following extracts [Coxon 1982] provide relevant 
explanations of the MDS technique that has been used in 
Section 11.5:-
"Multidimensional Scaling (MDS) refers to a 
family of models by means of which 
information contained in a set of data is 
represented by a set of points in a space.
These points are arranged in such a way 
that geometrical relationships such as 
distance between the points reflect the 
empirical relationships in the data"
(page 1)
"Data
In the basic MDS model (smallest space analysis) the data 
take the form of a square symmetric 2 way table whose
entries indicate how similar or how dissimilar any 2 points
are".
"Model
The model used is the basic Euclidean distance model; in 
terms of which the data will be interpreted as being
'distance-like1; not actual distances, but as approximate or 
distorted estimates of distance. The aim of the MDS
analaysis is to turn such data into a set of genuine 
Euclidean distances. The solution (also called the 'final 
configuration') consists of an arrangement of points in a 
small number of dimensions, located so that the distance 
between the points matches the dissimilarities between the 
objects as closely as possible".
"Transformation
The ordinal or motonic transformation used in non-metric MDS 
assumes that only the rank order of the entries in the data 
matrix contains - significant information. Consequently the 
distances of the solution should, as far as possible, be in 
the same rank order as the original data".
"The purpose of the basic non-metric MDS, then, is to find a 
configuration of points whose distances reflect as closely 
as possible the rank order of the data. This is done by 
trying to find an ordinal rescaling of the data which 
transforms them into Euclidean distances".
(page 43)
Stress
It is clearly important tht the solution (final 
configuration) gives the best-fit for the data. Badness-of- 
fit is measured by STRESS and this is a measure between 1 
and 0. A STRESS of zero represents a perfect fit, whereas
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the value 1 would denote the worst possible fit. The 
objective is to attain either perfect fit or a value for 
STRESS that is acceptably low, [Coxon 1982].
MINIRSA : MINI Rectangular Smallest Space Analysis
The following extract from the MINIRSA Handbook describes 
relevant characteristics of the programme:
"Concisely: MINIRSA provides internal analysis 
of two-way data in a now-conditional format of 
a (dis)similarity measure by a Euclidean 
distance model using a monotonic transformation 
of the date".
"1.2 Brief Description of MINIRSA
MINIRSA performs a non-metric multidimensional unfolding 
analysis. Consider a set of subjects and a set of stimuli 
where the subjects indicate their preferences for the 
stimuli (the judgements need not be of preference; any 
asymuretric relation is acceptable). The aim of the program 
is to position both stimuli of subject as points in a space 
of minimum dimensionality so that, for each subject, the 
rank order of the distances from his or her point of maximum 
preference in the space (the 'ideal' point) to the stimuli 
matches the subjects preference ordering as closely as 
possible".
"2.1 DATA
MINIRSA takes data in a 'now-conditional' format. In the 
simplest possible case, a group of N subjects might be askd 
to rank in order of preference a set of p stimuli. The 
judgement may of course be a ranking (or rating) in terms of 
any suitable criterion of which preference is the infinitely 
most obviousl example.
The data matrix, then, consists of N rows each of which 
reflects a particular subject's order of preference for the 
stimuli. There are p columns. The various p ways in which 
these may be presented are detailed below (2.1.1)".
MDS(X) Project,
Program Library Unit, University of Edinburgh, Bucllecigh 
Place, EH8 9LN
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